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POLA^ 


Data  on  Electric  Powei:^... Plants  In  Lowe r  Silesia 


[This  is  a  translation  of  an’ article  by  Tadeusz 
KalinOwstci  in  Przeglad  Mechariiczny,  Vol  IJiVIII,  No 
25,  25  November  1959,  Warsaw,  pages  719-722;  CSO; 
3557-N/I]  . 


The  Lower  Silesia  Power  District  includes  almost  all  of 
WrOclar  Wo Jewodztwo,  th^  southern  ppwiats  of  Zielona  Gora  . 
Wojewodztwo,  and  Brzesc  Powipt  in  dpole  Woje 
area  was  already  well  elecbrified  before  the  war;  its  first  ■ 
electrical  plants  and  networks;  vjpre  built  during  the  last 
decade  of  the  nineteenth  century;  'T  .  ‘ 

The  SeQond  World  War,  however,  exerted  a  clearly  negative 
influence  on  the  Lower  Silesian  po'w.er  facilities,  since  the 
devastations  due  to  hostilities,  as.well  as  the  plunder  of 
the  power  installations  during  the  war  period,  considerably 
reduced  the  productivity  and  the  power  transmissloh  capacity 
of  the  phuipment.  ^jyioreover,  a  part  Of  the  equipment  suit¬ 
able  for  operation  or  repair  had  to  be  returned  to  the  coun¬ 
tries  from  which  it-  had  been  plundered  by  the  Hitler  regime. 
Thus;  of  the  3S0  meganatts  of  power  installed  in  electric 
power  plants  on  1  June  1945— i.e.,  the  day  these  territories 
were  taken  over  by  the  Polish  authorities— only  90  megawatts 
•were  suitable  for  operation.  The  devastation  of  electric 
power  networks  was  estimated  at  40  percent  for  high-voltage 
and  5o  percent  for  low-voltage  networks. 

The  ruins  and  rubble  were  gradually  cleared;  first  the 
Wroclaw,  Kalawsk,  Glogow  Electric  Power  Plants  and  then  a 
number  of  minor  hydroelectric  plants  were  reconstructed. 
Thousands  of  kilometers  of  electrical  network  lines  and  hun¬ 
dreds  of  transformer  substations  were  reconstructed.  Finally 
the  110-kilovolt  system  network  was  reconstructed  and  ex¬ 
panded,  " 

According  to  available  German  records, 'the  power  demand 
in  the  Lower  Silesian  area  for  I96O-I965  was  supposed  tO' 
amount  to  about  I900  x  10^  kilowatthours,  with  a  power  out¬ 
put  of  about  500  megawatts  (according  to"Gutachtenueber  die 
Elertrizitaets  Versorgung  von  Schlesien,”  Munich,  1940) ,  In 
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spite  of  the  tremendous  war  gap,  which  the  German  authors 
could  not  foresee,  the  above  quoted  value  will  be  achieved 
by  this  yeai?* 

Thus,  the  rate  of  the  economic  development  of  the  above 
wojewodztwb  is  considei'ably  higher  than  during  the  interwar 
period^  while  the  power  output  and  demand  already  consider¬ 
ably  exceed  the  values  they  attained  during  wartime  expan¬ 
sion. 

A  descrlptiOK  of  the  power  facilities,  including  prospects 
for  their  expansion^  follows* 

I'he  Wroclaw  Electrical  Power  Plant  is  by  tradition  the 
oldest  in  Poland,  since  its  origin  can  be  traced  back  to 
1891,  Originally  built  in  the  center  of  the  city,  this 
power  plant  was  later  transferred  to  a  more  convenient  loca¬ 
tion.  It  was  expanded  and  reconstructed  several  times.  At 
present  it  Includes: 

Eight  boilers  of  l4  atmospheres  pressure  and  350  degrees 
centigrade  temperature 

Three  boilers  of  35  atmosphers  and  425  degrees  centigrade 

A  new  boiler  of  42  atmosphers,  425  degrees  centigrade, 
and  a  capacity  of  64  tons  per  hour,  which  was  installed 
in  1957.  . 

Altogether,  the  electric  power  plant  has  12  boilers  of 
a  total  capacity  of  335  tons  per  hour.  Seven  of  the  newer 
models  were  modernized  in  succession  during  1950-1958.  The 
modernization  consisted,  among  other  things  of  the  installa¬ 
tion  of  mobile  grates  with  forced  draft,  which  reduces  over¬ 
filling  and  assures  better  burning  of  the  pulverized  coal. 
Furthermore,  the  firing  chambers  were  expanded  and  artifi¬ 
cial  draft  fans  installed.  All  these  Jobs  were  carried  out 
according  to  domestic  plans  and  with  materials  of  domestic 
production. 

The  effects  achieved  through  modernization  are  expressed 
by  an  Increase  in  the  boiler  capacities  of  66  tons  per  hour, 
improvement  of  the  efficiency  by  an  average  of  18  percent, 
as  well  as  a  considerable  Inprovement  of  the  operating  reli¬ 
ability.  At  present,  boiler  breakdowns  at  the  Wroclaw  Power 
Plant  are  rarities. 

Of  the  other  achievements  of  the  plant,  the  modernisation 
of  slag  removal  based  on  the  application  of  basalt  lining  in 


2 


the  slag  removal  piping  system  should  be  mentioned.  ,  The 
annual  savings  due  to  the  above  improvements--reductibh  in 
the  consumtlon  of  pipes  and  other  materia Is --a re  estimated  at 
about  30^000  zlotys.  The  replacement  of  the  old  German  slag 
^  grinders  with  domestic  Ones  (produced  by  ZUM  in  Pszczyno)  has 
liquidated  the  bottleneck  in  the  field  of  slag  removal, 

#  since  these  grinders  operate  faultlessly, 

A  new  feedwater  puiiJt)  house  of  470  cubic  meters  per  hour 
'  capacity,  and  a  water  ;softening  house,  Icluding  degasifica¬ 
tion  equipment,  TBjre  also  constructed.  .. 

The  development  prospects  ofv the  Wroclaw  Electric  Power 
Plant  are  cloSely  connected  with  the  city*s  heating" planning. 
The  convenient  location'  of  the  plant,  the  possibility  of 
easy  and  cheap  conversion  into^a  m^^  electrical  cen¬ 

tral  heating  plant,  and  .the  planning. of .large  housing  blocks 
in  the  center  of  Wroclaw  create  :particuil.rly  favorable  con¬ 
ditions  for  the  generation  of  electricity  at  a  central  hea-  ' 
ting  plant. 

The  Czechnlcz  Electric  Power  -Plant,  reconstructed  in’  1953- 
1955,  is  at  present  the  most  modern  ■heating  plant  in  Lower 
Silesia,  The  localization  of  this- plant  was  decided  by 
the  fact' that  the  estate  IMt  over  from  previous  times  in  . 
the  form  of  buildings  and  facilities  was  of  substantial  mate¬ 
rial  value.  This  did  actually  result  in  a  reduction  of  con¬ 
struction  costs,  but  on  the  other  hand. the  builders  and  plan¬ 
ners  ran  into  difficulties  entailed  in  the  adaptation  of  the 
buildings  and  facilities  as  well  as  numerous  ruins.  At  the 
end,  however,  they  succeeded  in  utilizing  the  central  grin¬ 
ding  house,  administration  building,  warehouses,  and  other 
outdoor  facilities. 

Because  of  its  size,  the  boiler  house  had  to  be  demolished 
and  rebuilt  a  second  time.  Only  the  walls  of  the  machine 
room  were  retained.  The  pump  house  was  reconstructed.  The 
grinding  house  also  had  to  undergo  costly  and  Ibor-consuralng 
changes. 

Since  its  reconstruction,  the  Czechnlcz  Electric  Power 
Plant  has  been  equipped  with: 

Pour  boilers,  pressure  80  atmosphers,  temperature  500  de¬ 
grees  centigrade  each,  with  a  total  capacity  of  520  tons 
per  hour; 

Two  turbine  sets  of  a  total  output  of  110  megawatts. 


3 


The  equipment  for  the  electric  power  plant  was  supplied 
by  the  Czechoslovak  industry:  the  boilers  by  the  I  Brnenska 
Enterprise,  the  turbine  sets  by  Skoda,  All  auxiliary  faci¬ 
lities  are  also  of  Czech  origin.  Only  the  transformers  were 
supplied  by  the  Italian  firm,  L^Ansaldo  San  Giorgio, 

The  power  plant  operates  in-'  two  blocks,  each  of  which 
consists  of  two  boilers,  one  tui^bine  set,  and  one  power 
transformer.  The  turbine  sets  are  cooled  b  a  closed  sys¬ 
tem. 

The  planned  net  thermal  efficiency  of  the  power  plant — 

25  percent— ^was  not  only  attained  in  practical  operation, 
but^^in  spite  of  many  difficulties— was  even  exceeded  by 
means  of  a  number  of  minor  Improvements,  At  present  the 
possibility  of  installing  a  third  turbine  set  on  the  order 
of  30  megawatts  is  under  consideration.  This  will  make  it 
possible  to  utilize  the  steam  surplus  in  the  boilers,  as 
well  as  to  adapt  them  for  operation  with  liquid  slag. 

The  Victoria  Electric  Power  Plant  is  the  largest  in  Lower 
Silesia.  Completed  in  1912,  it  was  originally  designed  as 
an  industrial  power  plant  for  a  coal  mine  and  later  twice 
reconstructed  (192O-I922  and  1936-1942),  It  produces,  in 
addition  to  electric  power,  compressed  air  and  heat  for'  the 
consumers  of  the  Victoria  Combine. 

In  1945  the  above  electric  plant  was  equipped  with: 

Seven  bent-tube  boilers,  15  atmospheres,  350  degrees  cen¬ 
tigrade  each,  with  a  total  capacity  of  86  tons  per  hour 

Four  Benson  boilers,  130  atmospheres,  485  degrees  centi¬ 
grade  each;  total  capacity,  320  tons  per  hour 

Five  steam  condensing  turbine  sets  of  a  total  output  of 
69,4  megawatts 

Two  frontal  turbine  sets,  120  atmospheres;  total  output, 
35.0  megawatts 

Tvjo  turbo-compressors  of  a  capacity  of  130,000  cubic 
meters  per  hour  (steam  pressure  15  atmospheres) 

Three  electric  compressors  of  a  capacity  of  32,000  cubic 
meters  per  hour. 

The  total  Installed  power  in  the  electrical  power plant 
amounted  to  105.4  megawatts. 

During  the  past  few  years  the  stock  of  equipment  under¬ 
went  considerable  changes.  A  new  Pauker  high-pressure  boiler 


with  , the  followirig  parameters  was  cphstructed;  pressure  130 
atraospheresi  temperature  500  degrees  centigrade,  capaoity , 
150  tons  per  hour.  A  new  BBC  I2O/17  atmospheres,  lo-mega-. 
watts  frontal  turbine  set  and  a  I  Brenska  of  60, 000  cubic 
meters  per  hour  turbo-compressor  were  ihsSlled. 

In  order  to  assure  the  supply  of  feedwater  to  the  expanded 
plant,  a  water  source  with  a  S-kiieme'jjer  pipe  line  was  esta- • 
blished  in  the  nearby  Czarny  Bor  io<iax4ty* 

Moreevey,  in  connection  with  the  necessity  of  abandoning 
the  combustipn  of  local  coking-coal- (in  view  of  the  deamnd 
for  this  fuel  by  the  coal-tar  chemical  industry),  the  hlgh-i- 
pressure  bdllers  had  to  be  adapted  for  firing  Upper  Silesian 
coal*  tChis  ealled  for  a  partial  reconstruOtion  of  the  com- 
bustioh  (burner)  chambers.  The  storing  of  coal  also  had  to 
be  assured.  This  problem  was  solved  by  the  construction  Of 
a  recessed  bunker  of  15,000  tons  of  useful  capacity,  A  new 
10-kilovolt  power  distribution  system  was  Installed  and  the 
existing  110-kilovolt  distribution  system  was  expanded  by 
four  new  sections,  in  conjunction  with  the  development  of  the 
electrical  network.  After  the  expansion,  the  Installed  power 
of  the,  plant  increased  by  123.4  megawatts. 

The  compressors  were  also  rearranged.  The  three  small 
electrical  compressors  Were  transferred  to  the  mines  and  re¬ 
placed  by  a  turbo-compressor  with  a  capacity  of  60,000 
cubic  meters  per  hour,  which  increased  the  [compressed]  air 
production  possibilities  up  to  900,000  cubic  meters  per  hour. 

In  view  of  the  difficult  local  conditions,  such  as  scar¬ 
city  Of  space  and  Inadequate  water  supply,  no  further  expan¬ 
sion  of  the  plant  is  foreseen.  The  remaining  central  heating- 
industrial  plants— l.e,,  Walbrzych,  Skaleczno,  Ludwikowo,  ' 
Legnica,  and  Glogow — are  all  obsolete  and  uneconomical.  They 
have  a  total  of: 

25  low-pressure  boilers  of  a  350  tons  per  hour  capacity 

13  turbine  sets  of  54.6  megawatt  capacity. 

The  above  electric  power  plajats  lose  their  Importance 
as  supply  sources  of  local  consumers  as  the  high-voltage 
electrical  networks  expand.  At  present  they  handle  exclu¬ 
sively  additional  loads  during  peak  periods  and  retain  the 
function  of  reserve  plants  at  other  times. 
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Their  operation  Is  expected  to  be  limited  even  more  In 
the  future.  With  the  exception  of  the  Walbrzych  Plants  whl'ih 
will  remain  In  the  winter  reserve^  all  other  plants  are  expec 
ted  to  be  completely  withdrawn  from  service  by  1955. 

The  hydro-electric  power  stations  constitute  quite  an  es¬ 
sential  element  In  the  fjower  Silesia  Power  District.  They 
are  .  chai?acterlzed  by  a  small  amount  of  Installed  power.  The 
ZEOD  [Power  Association  ;of  the  Lower  Silesian  District]  In¬ 
cludes  42  electric  power  plants,  of  4-9.4  megawatt  capacity 
handled  by  8o  turbine  sets,*  thus  the  average  capclty  per, 
turbine  set  does  not  exceed  600  kilowatts.  The  average  age 
of  a  turbine  set  Is  39  years.  Moreover,  It  should  be  added 
that. the, 11  major  plants  (of  capacity  above  one  megawatt) 
supply  three  fourths  of  the  total  hydroelectric  power .station 
capacity.  Thus  In  Lower  Silesia  the  hydroelectric  power 
plant  type,  which  v/e  classify  as  so-called  "minor  pbwer  engi¬ 
neering,"  Is  predominant. 

This  is  closely  connected  with  the  historical  development 
of  power  engineering  on  these  territories.  Most  of  these 
plants  were  built  during  a  period  when  the  electrical  net¬ 
works  were  still  in  their  initial  stag©'-  of  development  and 
a  number  of  Industrial  enterprises;  mills,  or  community  cen¬ 
ters  sought  ways  to  utilize  local  water  resources  for  power 
supply  purposes,  which  50  years  ago  could  entirely  solve  any 
power  supply  problems. 

The  terrain  conditions  In  Lower  Silesia  arG  such  that  the 
mountain  type  electric  power  plant  (steep  slope,  moderate 
flow)  as  well  as  the  lowland  type  are  well  represented.  This 
circumstance,  as  well  as  the  lack  of  coordination  in  the 
development  of  water  power  engineering,  resulted  in  another 
characteristic  phenomenon— namely,  agreat  diversity  of  tur¬ 
bine  types.  All  this  considerably  complicates  the  operation 
and  reflects  unfavorably  upon  the  production  costs  of  power 
in  hydroelectric  power  stations,  the  minor  ones  of  which 
cannot  enter  Into  "competition"  with  the  large  modern  steam 
power  plants. 

During  the  past  few  years  a  tremendous  effort  was  made  to 
reconstruct  and  modernize  the  hydroelectric  power  plants.  Of 
the  more  Important  projects,  the  construction  of  l6  dams  and 
the  complete  reconstruction  of  the  foundation  of  the  Olszno 
Electric  Power  Plant  should  be  mentioned.  The  work  on  the 
four  Nlsa  Lozycka  electric  power  plants  etlll  continues. 

The  operation  of  l6  power  plants  was  mechanized,  thus  Increa- 


6 


Bing  their  operative -.reliability  and  considerably  reducing 
their  production  costs.  The  largest  investment,  however, 
went  for  the  construction  Of  a  new  electric  power  plant, 
incluijJing  a  navigable  water  lock,  at  Waly  on  the  Odra,  The 
four  turbine  sets>  of  a  total  capcity  of  8,1  megawatts,  as 
well  ,^s  all  auxiliary  equipment  were  supplied  by  the  Czecho¬ 
slovak  industry,  The  plant  was-  domestically  designed. 

The  broad  b^bspects  for  the  water-power  economy  in  the  Lower 
Silesien  District  are  rather  favorable.  The  program  out¬ 
lined  for  the  near  future  calls  for  further 'automation  of 
the  minor  plants  end  the  grandual'  replac'ement  ;Of  worn  out 
water  turbines,  with  the  aim  of.  •reducing  the  number  of  types 
to  a  minimum.  The  expediency  and  possibility  of  construc¬ 
ting  a  number  of  large— consld,erihg-:  the  Polish  hydrographic 
conditions— electrical  water  ■works  'f dr  the  handling  of  peak 
loads,  is  considered  within'  the'  framework  of  future  power 
engineering  projects. 

The  TUrow  Electric  Power  Plant  is  the  largest  power  en¬ 
gineering  undertaking  in  Poland,  The  problems  connected 
with  the  construction,  of 'that  plant  are  generally  well  known. 
Therefore,  I  shall  limit  my  outline  to  a  summary  of  the 
main  plans  of  that  plant. 

The  dynamic  growth  of  the  demand  for  electric  power  in 
Poland  exceeds  the  possibilities  of  expanding  pitcoal  mines, 
which  are  still  the  basic  power  resources  in  our  country. 
Therefore,  the  necessity  of .  finding  other  powei’  resources 
has  been  actual  for  several  years  now.  The  then  available 
data  regarding  brown  coal  deposits,  supplemented  by  further 
have  shown  that  we  are  in  possession  of  sub¬ 
stantial  deposits  of  brown  coal  suitable  for  exploitation,  . 

In  certain  locations  these  deposits  are  so  shallow  that  the 
coal  can  be  extracted  by  the  open  pit  method.  The  first  de¬ 
posit  of  this  kind-,  was  first  handed  over  for  exploitation 
after  the  war  in  the  Konin  area, 

Turoszow  was  the  second  place  assigned  for  open  pit  ex- 
ploltation.  An  open  mine,  supplying  the  existing  German 
nirschfeldo  Electric  Power  Plant,  has  been  in  operation  there*, 
for  a  number  of  years.  This  mine  also  partially  supplies 
the  industrial  Kalawsk  Electric  Power  Plant,  Thorough  in¬ 
vestigations  indicated  that  the  resources  of  these  deposits 
amount  tp  about  one  billion  tons.  Its  fuel  value  ranges  from 
l,o00  to  2,800  kilocalories  per  kilogram.  The  above  deposit 
guarantees  fuel  supplies  to  an  electric  plant  having  a  capa- 
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city  on  the  order  of  1,200  megawatts  during  an  operating 
period  extending  to  the  depreciation  of  .the  equipment,  even 
if  one  considers  7^000  J^ours  high  for  the  annual  power  uti¬ 
lization  time. 

After  a  number  of  places  earlier  designated  for  eventual 
construptibn  sites  had  been  surveyed,  Turoszow  was  picked 
as  the^most  favpicable  in  view  of  its  immediate  proximity  to  ' 
a  mine,  ^hls  offei?ed  ths  possibility  of  reducing  transpor¬ 
tation  c6st^,  THq  greatest  problem*-- lack  of  sufficient  , 
amounts  of  coolil^g  water— was  to  be  solved  by  the  construc¬ 
tion  of  cooling  tower,  since  the  medium  flow  on  the  Nysa 
Luzycka  River  and  its  tributaries^  the  Witka  Snd  Miedzianka, 
do  not  guarantee  an  adequate  cooling  ioVel. 

It  was  decided  to  build  the  elctrlc  power  plant  in  one 
stage — i.e,,  without  interruptions — whereby  its  capacity  was 
set  at  1,200  megawatts,  making  it  one  of  the  largest  in 
Europe.  In  connection  with  this  the  necessity  arose  of 
using  plant  units  of  dimensions  still  rarely  applied  in  the 
world. 

The  domestic  power  industry  is  not  equipped  for  the  pro¬ 
duction  of  machinery  of  this  size.  It  was  therefore,  neces¬ 
sary  to  rely  on  foreign  suppliers.  Finally,  it  was  decided 
to  select  KSG  boilers  (West  Germany)  of  $50  tons  per  hour 
capacity  and  l5o  atmospheres,  5^0/5^  degrees  centigrade  steam 
parameters  and  LMZ  turbine  sets  (USSR)  of  the  PI/K-200  type 
with  steam  parameters  of  130  atmospheres,  535/535  degrees 
centigrade.  The  voltage  of  the  generators  is  15.75  kilo¬ 
volts. 

The  following  data  Reflect  the  magnitude  of  that  under¬ 
taking, 

[1]  The  volume  of  the  main  building  will  be  780,000 
cubic  meters;  its  construction  will  consume  12,000  tons  of 
steel, 

[2]  The  annual  output  of  the  electric  power  plant  after 
it  is  fully  expanded  will  be  3  billion  kilowatthours— i.e, , 
more  than  twice  as  much  as  the  annual  production  of  all  the 
electric  power  plants  in  pre-1939  Poland, 

Beside  commercial  electrical  power  plants,  an  important 
position  in  the  power  engineering  balance  of  the  Lower  Sile¬ 
sian  District  is  occupied  by  the  Industrial  electric  power 
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plants.  The  latter;.  125  i^h  nutnber,  may  be  divided  into 
groupts  according  to  their  efficiency. 

To  the  first  group. belong  the  uneconomical  plants,  the 
majority  of  which  were  constructed  before  1914  and  mostly 
equipped  with  fire-tube  boilers  and  steam  condensing  machines. 
The  highly  depreciated  equipment,  as  well  as  the  high  coal 
consumption' per  kilowatt-hour  (sometimes  reaching  3  kilo¬ 
grams  of  coal),  compelled  the  management  of  these  plants  to 
liquidate  or  reconstruct  them/ 

To  the  second  group  belong  the. more  recently  built  or 
completely  new  electric  p0we5?^  plants,  equipped  with  back-  . 
pressure  and  condensing  turbine:  sets.  They  were  installed 
in  plants  where  the  consumption^ 0.f  thermal  energy  is  high, 
guaranteeing  efficient :opepatioh  Of  a  heating  system  in  the 
compler  economy*  •  ' 

Electric  power  plants  at  sugar  plants,  which  operate  only 
periodically,  also  belong  to  the  Oecond  group. 

Some  of  the  power:  plant s  belonging  to  the  second  group, 
such  as  those  at  the  Jefenia  Gora  and  Wroclaw  Synthetic  Tex¬ 
tile  Plants  [Zaklady  Przemyslu  Wloklen  Sztucznych]  or  the 
"Roklta"  Chemical  Plant  in  Lower  Brzeg,  were  constructed  after 
the  war. 

The  total,  installed  power  of  the  industrial  electric  po¬ 
wer  plants  whose  capacity  exceeds  0.5  megawatts— amounts  at 
present  to  135.1  megawatts. 

The  electric  power  produced  in  the  Lower  Silesian  District 
does  not  meet  the  growing  needs  of  its  consumers;  therefore, 
certain  amounts  of  power  are  Imported  from  other  districts 
and  from  abroad.  Not  until  the  Turow  Electric  Power  Plant, 
is  in  operation  will  Lower  Silesia  become  an  exporter  of 
electric  power  on  a  large  scale. 


*  *  * 


In  conclusion,  a  few  more  words, about  the  development 
of  industrial  facilities  in  the  Lower  Silesian  District, 

Before  1945  the  power  system  of  Lower  Silesia  did  not  con¬ 
stitute  a  closed  unit  but  was  connected  by  a  110-kllovolt 


netviork  with  neighboring  areas  to  the  west  and  east,  and  it 
also  cooperated  with  electrical  power  plants  In  Czechoslo¬ 
vakia*  The  devastations  due  to  the  war  interrupted  these 
connections.  Several  years  later,  cooperation  with  Czecho- 
sloValcia  as  well  as  with  the  Germans  was  restored. 

Since  1949>  connections  have  been  established  with  the 
Poznan  District  through  the  Dychow  Electric  Power  plant, 

well  as  with  the  Upper  Silesian  District  through  Groszo- 
wide,  thus  connecting  the.  Lower  Silesian  network  to  the  na- 
tiOilviide  pCwer  system.  The  fundamentals  for  that,  system 
were  established  only  after  the  war*  A  dispatcher  service 
was  organized  even  before  the  system  yras  established*  The 
task  of  this  service  is  to- regulate  the  load  level  in  the 
individual  ,electric  power  plants,  according  to  the  actual 
demand  and  in  accordance  with  the  economical  distribution 
of  loads.  Such  a  service  did  not  exist  in  the  Lower  Siie^ 
Sian  District  before  1945* 

The  110-kllovolt  system  network  will  be  considerably  ex¬ 
panded  during  the  coming  five-year  period.  For  the  first 
time  the  voltage  of  220-kllovolts  will  be  introduced  into 
Lower  Silesia,  and  this  will  considerably  intensify  the 
connections  with  the  nationwide  system  and  will  permit  the 
introduction  of  power  from  the  Turow  Electric  Power  Plant, 

In  time  the  110-kllovolt  network  will  aquire  local  impor¬ 
tance.  Even  now  certain  sections  of  this  network  in  our 
district,  such  as  Czechnlcz-Rokita,  function  as  local  supply 

In  addition  to  the  110-kilovolt  network,  15,000  kilo¬ 
meters  of  medium-  and  low-voltage  networks  have  been  con¬ 
structed  or  reconstructed  during  the  past  l4  years. 

At  present  the  Lower  Silesian  District  has  a  power  net¬ 
work  of  a  total  length  of  30,000  kilometers,  of  which  13,000 
kilometers  are  of  high  voltage  and  17,000  kilometers  are 
of  low  voltage. 

The  coming  Five-Year  Plant  will  also  bring  great  changes 
to  nearly  all  cities  of  Wroclaw  Wojewodztwo  in  the  field  of 
street  lighting.  Important  projects  will  be  carried  out  in 
order  to  modernize  and  increase  the  level  of  illumination. 

One  of  the  main  guiding  concepts  in  this  field  is  the  use 
of  more  economical  fluorescent  lighting.  Cooperation  with 
the  electrical  industry,  as  well  as  the  production  of  certain 
elements  should  reduce  the  material  difficulties  which  still 
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hamoer  the  progress  of  the  work*  In  spite  of 

cSl ties,  over  3,500  new  lighting  outlets  were  installed 

during  the  past  two  years* 

This  article  does  not  exhaust  the  problem.  Lack  of  space 
oblised  me  to  limit  myself  to  presenting  only  the  problems 
which  are  of  interest  to  the  p-^Tiep^lad  Me chanlczny..  reader . 
Th*?efore,  thf purely  eledtrlSarprobnins  were  treated  par- 
ticularly  superficially* 

Phoi;o  Cantlons 

Figure  1.  Ball  Mill  at  the  ClsechniOz  Electric  Power  Plant 
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POLAND 


” Fafawag”  Rallrbad  Car" Factory  In  Wroclaw 


t  [This  Is  a  translation  of  , an  article  by  Engr  Lud- 

wik  Kuberski  in  Przeglad:  Mechanicznyi  Vol  XVIII/ 
No  22,  25  November  1959i' Warsaw,  pages  723-725; 
CSO;  3667-N/2]  „ 


The  Railroad  Car  Pactjory^  in  Wroclaw  is  one  of  the  lar¬ 
gest  factbrids  .ftehufabturlng  rolling*  atock  in  Europe* 

The  freight  and  passengelr  cars/  locomotive  tenders,'  rail¬ 
road  flatcars,  electric  locomotives,  and  three-section  ele¬ 
ctrical  passenger  trairvS  "ijianuf a ctured  , in  this  factory  not 
only  serve  the  Polslh  State  Railroads  but  are  also  exported 
to  numerous  European  countries  and /to  India. 

The  history  of  this  enterprise,  its  reconstruction,  deve¬ 
lopment  of  production,  and  mastery  of  advanced  techniques;  !■; 
the  history  connected  with  the  plant  and  its  pox’s onnel, , 
aware  of  their  aims,  can  be  traced  back  to  June  1945,  when 
the  first  workers  entered  the  Linke-Hofraann  Werke’  A,G,> 
heavily  devastated  during  the  hostilities. 

The  entire  power  installation,  including  the  transfor¬ 
mer  substations,  boiler  rooms,  and  production  halls,  were 
destroyed.  The  machinery  and ’ technical  equipment  were  des¬ 
troyed  or  removed  deep  into  Germany.  The  office  facilities 
and  most  of  the  material  reserves  were  also  destroyed.  The 
destruction  of  factory  building  was  estimated  at  about  30 
percent,  that  Of  machinery,  equipment,  and  technical  faci¬ 
lities  at  about  80  percent. 

« 

In  developing  the  economy  and  reconstructing  the  country 
one  of  the  first  requirements  was  rolling  stock.  The  shor- 
.  tage  of  rolling  stock  was  deepened  by  the  destruction  of 
the  Ostrowleg  Factory  in  Lilpop  Rau  and  the  Loewenstein 
Factory  in  Warsaw  and  the  Zleleniecki  Factory  in  Sanok, 
amounting  to  a  total  production  capacity  of  6,300  freight 
cars  and  l30  passenger  cars  per  annum.  Under  such  circum¬ 
stances,  the  ”Pafawag"  personnel  were  confronted  with  the 
extremely  important  task  of  rapidly  restoring  the  production 
of  rolling  stock  as  well  as  the  reconstructing  and  moderni¬ 
zing  of  the  enterprise. 


12 


.  ..  The  reeonstinic.tlon  of  the  plant  was  begun  in  the  middle  ? 
of  19^5  by  the  removal  from  the  premises  of  2,000  carloads 
of  rubble  and  64o  carloads  of  iron  scrap.  Over  a  billion 
cubic  meters  of  buildings  bf  a  total  area  of  about  15  hec¬ 
tares  were  restored,  and  a  surface  equalling  10,52  hectares 
were  glazed.  Six  thbusbhd  cubic  meters  of  new  buildings 
were  constructed  and  several  kilometers  of  railway  tracks 
were  built,  Purthermorei  over  600  machines  and  pieces  of 
equipment  (new  ohes  or  those  restored  and  obtained  through 
war  reparations)  were  installed. 

At  the  same  tiriie,  new  personnel  was  ehgaged  and  ^brained. 
Following  an  appeal  by,  the  government, t)e<5ple  from  ail  over 
the  country  and  re-emigrants  from  France^  Italy,  Canada^ 
Belgium,  and  England  as  well  as  people  returning  from.concen' 
tratlon,  prisoner-of-war,  and  forced  labor  camps  began  to 
flow  into  Wroclaw,  During  the  initial  period,  the  arrivals 
had  to  be  provided  with  food  and  shelter.  People  who  had 
never  before  been  engaged  in  industrial  work  had  to  be  tau¬ 
ght  a  new  profession,  A  dining  area  which  could  seat  about 
1,000  people  was  organized;  9^5  housing  units,  which  formed 
a  housing  colony  for  the  personnel  in  the  Grablszynek,  M, 
Muchobor,  and  Nowy  Dwor  quarters,  were  taken  over  and  reno¬ 
vated,  As  early  as  the  fall  of  1945,  an  advanced  techni¬ 
cal  school,  which  was  attended  by  400  students,  was  opened 
at  the  plant,  A  professional  training  center  for  older  per¬ 
sonnel,  which  was  attended  by  over  800  students,  was  also 
organized  at  the  plant.  Courses  for  welders,  turners,  lock¬ 
smiths,  etc,  were  organized,  A  basic  vocational  school  was 
opened.  Owing  to  this  organized  action.  Illiteracy  was 
wiped  out  within  a  few  years,  and  those  who  had  no  previous 
professional  training  were  taught  a  profession. 

The  rapid  delivery  of  railroad  cars  was  a  problem  of 
primary  importance.  Therefore,  the  production  of  coal 
freight  cars  was  launched  as  early  as  in  19^5,  and  by  the 
end  of  that  same  year  50  of  them  were  ready  for  use. 

In  1946  the  factory  produced  2,700  coal  freight  cars 
and  three  passenger  cars  and  repaired  28  passenger  cars. 

In  1949  that  factory  produced  9,531  coal  freight  cars,  74 
locomotive  tenders,  72  flat  railway  cars,  and  65  mail  cars. 
In  the  same  year,  355  passenger  cars  were  subjected  to 
total  overhaul  and  20  special  cars  for  the  transportation 
of  steel  (ordered  by  Holland)  were  constructed,  thus  raising 
the  production  level  above  that  attained  in  the  factory  by 
the  Llnke -Hofmann  Werke  firm. 
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The  basic  technical  problems  which  arose  during  19^5'^19^9 
were  reconstruction  and  aiodemization  of  the  machine  stock, 
tooling  of  the  production— especially  the  production  of  coal 
freight  cars,  and  the  adaptation  of  welding  Vbhstruetion 
methods.  In  connection  with  this, 'the  factory  proceeded  with 
the  training  of  welders  and  the  dev-elopmertt;  of  high~efficien- 
cy  welding  methods ^  At  the  same  time. a  welding  drum  on  which 
eight  coal  freight  car  axles  could  be  Weldedv.simultaneously 
was  installed,  t^iltielectrpde  welding/  so:-icalled  "cluster 
welding,"  as  well' as  ultra-short  arc  welding  were  applied. 

The  high -quality'  construction  of  the  'Welded  cars/  was.  con¬ 
firmed  by  tests*'  .Two  types  of  coal,  freight  cars  were  deve¬ 
loped  and Vlauhched  into  production;' ,  I  ■  "  ' ;  : : 

.  .  During  the  following  years  .the '.tiUmber  d 
du.ced  was  consistently ' Increased: end  more  and  more  advanced 
rolling  stock  units  were  launched  into  production;  In  1953 
the  factory  produced  a  prototype  of  an  electric  locomotive, 
made  in  cooperation  with  a  foreign  supplied  of  electrical 
and  electropneumatlc  apparatuses,  and  in  195^' a  'prbtotype 
and  the  first  ^series  of  eiectMcal  passenger  threewsection 
cars*  The  following  electrical  units  swere  manufactured  • 
during  that  period:,.';;:  ‘ ‘ '  '  -  '  '  ^ 

\.M  Type  BO  BO  IE  electric  Ibcdmotiy^  four-aitle>  weight 
[empty] ; 30  tons,  designed  for  passenger  trains,': c'apaclty 
1,600  kilowatts,  speed  110  ‘kilometers  per  hour>:  powered  by 
direct ; current  at, 3;>0QpNolt5j  ; 

;  Type  CO  CO  el, e^^tiic  locombtive:  ' six'  axles/ .weight  120 
tons,  designed  for  f re iiht  ‘trains/  capacity  1/500  kilowatts, 
speed. .60  kilometers  per  'hour,  powered  by  direct  ■current  at 

3.,ooo' yblts,; ' 

The  above  train  type  weighed  127  tons  end  could 'Carry  200 
passengers  (seats),  .  '  ur::'!:. 

The  first  electric  locomptiye  and  first  eiectric  three-sec 
.tioh  .train  based  on  cooperation  with  the  M^5  Electric  Machine 
Factory  in  Wio claw  and  other  electric  machine  and ‘equipment 
plar/;:.-  T'T3re  produced  irt  :1957.1^he  complete  mastery  of -the  ? 
prodtj  clon  o.f  relectric  ioComotlves  should  be  .  rega ‘.Mad  as  a 
great  achievement  Of  not  only  bur  ■^designers  and  ' technologists 
but  of  the  entire'  "Paraf ag"  personnel,  as  well-  as  the  Cooper 
rating  electric  machine  artd  .apparatus  factories,  •  and  in'par-* 
ticular.  the;;M-5' plant  in  Wroclaw.  •  ‘  ‘t:'  ‘  '/l  h  ;  r  h; 


Electrici  traction  units  produced  for  the  first  time  in, 
the  history  of  the  Polish  industry  are: 

rn  Tvoe  Co  Co  3E  electric  locomotive:  six-axles,  weight 
120  tonsl^designed  for  passenger  and  ^^^Sht  traffic,  capa¬ 
city  2,400  kilowatts,  speed  92  kilometers  per  hour,  powered 
by  direct  current  at  3^000  volts. 

[21  Type  3B-4B  electric  thr^ei‘sectlon  train:  capacity 

740 -kiloJUtts,  speed  110  i 

direct  current  at  3,000  volts,  weight  123  tons  (200  Seats j i 

In  coiinebtion  with  the  large-scale 
f'or  the  Polish  State  Railroads,  planned  >>7  sove^ent. 
the  development  of  the  production  of  electric  traction  units 
in  oS  eitl?p?lsris  of  great  slsnlf loanee  for.^the  entire  na- 
tional  economy. 

The  Seven-Year  Flan  (1958-1965)  ® 

the  task  of  producing,  during  that  period,  290 
locomotives,  300  three-eeotlon  electric  trains,  900  various 
types  of  passenger  oars,  47,000  various  type  freight  oars. 

Of  this  23,000  steel  coal  freight  cars. 

At  present  the  factory  produces  a  wide  assortment  of  vari¬ 
ous  types  of  rolling  stock  units— namely,  narrow-gaugepas- 
Tefr-er  Lrs  for  export  to  the  USSR  (Figure  l);  standard- 
gau.Se  passenger  cars,  26  meters  long 

St  avia]  first  and  second  class  sleeping  cars  for  the  orbis 
TOP  [pJllsh  Travel  Bureau]  (Figure  2  ;  Type  3E  electric  lo- 
ooLti?er  (Figure  3);  '^e  SB-Sb  electric  three-section  pas- 
sender  trains  (Figure  4; j  covered  freight  caj.s  of  23.5  ton 

capacity  (Figure  5)  designed  for  J'-'tEeTolish^^^ 

slavia,  as  well  as  to  satisfy  the  demands  of  the  Polish 

State  Railroads. 

"Parawag"  made  considerable  progress  in  the  production 
•of  rolling  stock,  especially  in  raising 
products,  the  aesthetic  appearance  and  comfort 
teriors,  and  in  improving  their  value.  ^ 

scarce  wood  are  being  replaced  more  and  more  by 
panels.  Synthetic  products  are  finding  wider  ®?“ 

plication  in  car  upholstery.  Our  production  not  only  meets 
the  domestic  demands  but  has  a  jjsnificant  share  in  th 
exnort  of  Polish  Industrial  machinery.  During  pe  pasr 
few  years  we  have  been  exporting  freight  cars, 
pILInger  cars  to  the  Soviet  Union;  various  types  of  freight 
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cars  to  Czechoslovakia,  Hungary,  Bulgaria,  Yugoslavia,  Hoi-  ; 
land,  and  India;  passenger  cars  and  chassis  for  passenger 
cars  to  Yugoslavia  and  Indian  "Pafawag"  made  rolling  stock 
units  have  now  great  recognition  among  foreign  buyers.  In 
our  enterprise  the  quantity  as  well  as  the  quality  of  the 
production  has  Increased;  the  same  applies  to  the  level  of 
efficiency  and  work  organization. 

The  **Pafarwag"  personnel,  hardened  by  reconstruction  work 
and^ daily  production,  appreciates  Its  gains  of  the  15  years 
Qf  l>eople*s  Poland  with  a  feeling  of  fulfilled  duty. 

Photo  Captions 


Figure  1.  Narrow-gauge  Passenger  Car  (for  Export  to  the  USSR) 
•vigure  2,  Sleeping  Car  Designed  for  "Orbis"  PBP 
Figure  3.  Type  3E  Electric  Locomotive 

Figure  4,  Ts^e  3B-4B  Three-section  Electric  Passenger  Train 
Figure  5,  Covered  Freight  Car  of  23.5  Capacity 
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POLAND 


Mechanical  Equipment  Plant  In  Wroclaw 


[This  is  a  translation  of  an  article  by  Engr  Jan 
Janiszowskl  in  Przeglad  Mechaniczny,  Vol  XVIII, 
No  22,  25  November  1959#  V/arsaw,  pages  725-727# 
CSO:  3657 -N/3] 


The  hostilities,  which  did  so  much  damage  to  Wroclaw, 
did  not  spare  the  area  now  occupied  by  the  Wroclaw  Equip¬ 
ment  Plant.  During  the  German  occupation,  nine  plants  of 
diversified  production  and  of  industrial  and  economic  im¬ 
portance  were  located  in  the  area. 


The  destruction  of  the  buildings  and  technical  facili¬ 
ties,  electrical  installations,  water  supply  and  sewer  sys¬ 
tems,  and  gas  and  central  heating  systems  reached  70  to  75 
percent.  The  obsolete  and  destroyed  machines  were  of  no 
use,  while  other  technical  facilities  (for  example,  hois¬ 
ting  equipment)  required  thorough  depair.  The  remaining 
facilitieis  gave  evidence  of  the  rather  low  technical  level 
of  those  plants,  and  the  administrative  buildings  were  tem¬ 
porary  ones.  The  plants  employed  an  estimated  bOO  people. 


Under  such  conditions,  without  shelter,  the  Machinerv 
Conveying  and  Repair  Base  (Baza  Zwozki  I  Remontu  Masz^;, 
which  operated  until  19^7#  began  its  operations.  In  19^o 
the  Machine  Tool  Repair  Plant  (Zaklad  Remontu  Obrabiarek;, 
was  established  which,  toward  the  end  of  that  same  year,  be 
came  the  Wroclaw  Machine  Tool  Plant. 


The  reconstruction  of  the  plant  began  in  with  the 

restoration  of  the  present  machining  hall  of  4,820  square 
meters  and  the  construction  of  a  barracks  containing  social 
facilities.  Soon  after,  in  1947#  followed  the  reconstruc¬ 
tion  of  a  hall  designated  as  a  main  warehouse  as  well  as 
tool  room,  of  a  total  area  of  about  2,800  square  meters,  and 
in  1948  the  administration  building  was  rebuilt. 

The  restoration  of  the  present  light-duty  machining  ball 
(area  3,100  square  meters)  was  completed  during  the  first 
stage  of  reconstruction  in  19^9*  At  that  time  this  hall  con 
tained  the  assembly  department.  The  largest  hall,  which  at 
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present  contains  the  assembly  department  (area  5^300  square 
meters),  was  restored  as  late  as  In  1953j  the  hew  boiler 
room  was  constructed  at  the  same  time.  (Simultaneously  with 
the  reconstruction  of  the  buildings,  the  electric  power  in¬ 
stallation,  ^igh  voltage  substation,  distribution _ equipment, 
and  other  electrical  facilities  were  entirely  modified. 

A  central  tel^ephohe  offisCr  was' established  and  a  telephone 
system  installed*  Also  at  the  same  time,  a  steam-air 
heating  system  was  installed,  and  hot  water  was  introduced 
into  the  wash-room*  A  medical  and  dental  dispensary  were 
established  fbr  the  use  of  the  personnel,  fhe  restored 
projects  ensure  safety  and  hygiene  in  work.  . 

Most  of  the  roads  were  constructed,  the  warehouse  restored, 
and  many  reconstructions  carried  out  with  the  purpose  of 
permitting  better  development  of  production  and  utilization 
of  the  building  areas* 

As  soon  as  the  plant  was  converted  into  the  Wroclaw  Ma¬ 
chine  Tool  Plant,  preparations  vieve  made  for  the  production 
of  metal  [cutting]  machine  tools  and  the  first  type  Pr~300 
frame  saws  (figure  l)  appeared  as  early  as  19^7.  The  pro¬ 
duction  of  saws  as  well  as  the  following  series  of  machine 
tool  types  were  based  on  documentation  supplied  by  the  Cen¬ 
tral  Machine  Tool  Designing  Office  in  Pruszkow  (Centralne 
Biuro  Konstruclcyjne  Obrabiarek)  * 

in  19^6'^  besides  the  serial  production  of  the  above 
frame  saws,  the  production  of  Tsrpe  SP-600  and  SP-SOO  hori¬ 
zontal  shapers  and  type  ¥IC-63a  vertical  drilling  machines 
was  launched.  This  assortment  fulfilled  the  production 
plan  for  the  year  19^9*  In  1950-1952  the  production  plan 
comprised,  in  addition  to  the  above  types,  type  &P^400  ho¬ 
rizontal  shapers,  type  WK-63b  and  WK-63c  vertical  drilling 
machines,  type  TOJ  multi-spindle  drilling  machines,  type 
'.fE-20  pedestal  drilling  machines,  as  well  as  machine  chucks 
and  tool  posts.  '  - 

The  plant  adopted  its  present  name  of  Wroclaw  Mechanical 
Equipment  Plant  in  I95I.  The  VJFUM  [VIroclaw  Mechanical  Equip¬ 
ment  Plant]  began  its  production  of  lathes  in  1953.  The 
first  to  appear  were  type  3  TPX  and  type  TPS-toO  lathes  with 
1,000-millimeter  bed  lenghts.  In  195^  and  1955  the  plant 
switched  to  the  exclusive  production  of  lathes,  expanding 
their  assortment  by  the  type -TPS -400  lathe  with  750-k, 500,- 
and  2,000-millimeter  bed  lengths,  and  type  TNS-400  with  750- 
and  1,000-millimeter  bed  lengths. 
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The  prototype  of  the  tjrpe  TPC-40  x  750  (swing  diameter 
400  millimeters)  high-speed  production  lathe,  produced  in 
195^ f  initiated  the  production  of  type  TO  lathes,  which 
the  following  year  went  into  production  as  type  TPC-40 
lathes  of  1,000-,  1>500-,  and  2,000-millimeter  bed  lengths, 
as  well  as  type  TUC-40  universal  lathes  of  bed  lengths 
mentioned  above, 

The  production  Of  the  following  two  years  consisted  ex¬ 
clusively  of  tyjee  TPC-40  and  TUC-40,  as  well  Ss  type  TUC-50 
universal  lathes  with  bed  lengths  of  750,1,000,  l,500i  and 
2,000  tnllllmeters,  but  with  increased  distances  between 
centers  (swing  diameter  500  millimeters). 

As  already  mentioned  above  the  production  of  all  the 
lathe  types  was  based  on  documentation  supplied  by  the 
Central  Machine  Tool  Designing  Office  however,  the  Plant 
Designing  Office  also  began  its  activities  with  the  purpose 
of  modernizing  and  improving  the  production  of  lathes.  In 
this  way,  a  reducer  with  automatic  preselection  was  designed, 
which  has  been  in  use  since  1955;  a  variant  of  tsrpe  TC  lathe 
known  as  TUC-50  and  a  modern  feed  box  with  screen  and  ex¬ 
panded  feed  range  for  the  universal  lathe  v/ere  created. 

As  a  result  of  tests  and  experiments,  type  TKB-12  hydrau¬ 
lic  reproducer  [for  copying  models]  was  designed.  This  re¬ 
producer  is  now  being  manufactured  as  a  special  feature  of 
the  type  TC  lathe. 

The  production  assortment  of  the  plant  was  expanded  (in 
195^)  through  the  launching  into  production  of  the  heavy-duty 
type  TGA-I8  copying  lathe  and  the  side  production  of  a  small 
series  of  type  TUA-25  lathes. 

Passing  In  turn  to  the  description  of  recently  produced 
lathes,  let  us  discuss  the  type  TC  high-speed  lathes  first. 

To  this  category  belongs  tfcfe  tjrpe  TUC-50  universal  lathe 
with  type  TKB-12  hydraulic  reproducer  (Figure  2).  This 
group  includes  type  TPC-40  production  lathes  as  well  as 
types  TUC-40  and  TUC-50  universal  lathes  with  tied  lengths  of 
750  to  2,000  millimeters.  The  rigid  structure  of  all  com¬ 
ponents— and  especially  that  of  the  box-type  bed  and  the  dri¬ 
ve  pov/er  as  well  as  the  wide  speed  range  of  the  spindle  and 
feeds  qualify  the  lathe  for  the  machining  of  any  material  un¬ 
der  the  most  difficult  conditions. 
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The  type  TKB-12  hyc3raulie  reproduced  permits  traverse 
copying  according  to  a  round  pattern  on  all  types,  of  TG 
lathes>  while  type  TUC~50  lathes  permit  traverse  copying 
according  to  theflat  pattern  as  well.  The  copies  can  be 
carried  out  with  precision  to  0,01  millimeters  with  respect 
to  the  dimensions  of  the  model. 

The  heaVy-^uty  type  TGA-I8.  copying  lathe  (Figure  3)\> 
presently  manufactured  by  the  OTUM,  constitutes  a  different 
type  of  lathe,  ...  . i  -  v . ^ 

The  lathe  is  of  entirely  unconventional  deb ign.  The- bed 
of  the  lathe  consists  of  a  strongly  ribbed  beam  resting  on 
a  box-like  base,  which  houses  in  its  left  part  the  main  drive 
motor  and  the  electrical  devices,  in  the  right  part  the 
hydraulic  equipment,  and  in  the  center  the  refrigerant  con¬ 
tainer,  The  carriage  and  tailstock  slide,  along  the  bed  , 
slide  bars,  which  are  inclined  in  relation  to  the  vertical 
at  an  angle  of  15  degrees,  so  that  the  carriage  presses  on 
the  slide  bars  by  its  own  weight.  The  carriage  consists  of 
tv70  parts:  the  lower,  which  slides  along  the  bed  with  the 
aid  of  a  lead  screw,  and  the  upper.,  moved  hydraulically 
along  the  slide  bars  inclined  at  65  degrees.  The  hydraulic 
copying  device  is  mounted  on  the  carriage. 

The  type  TGA-lS  lathe  is  basically  designed  for  the  ma¬ 
chine  with  fused  carbide  tools  of  round  objects  of  4o  to 
l3o  millimeters  diameter  and  up  to  1,000  millimeters  long. 

Besides  the  turning  of  irregularly  shaped  objects,  the 
turning  of  irregulaf  shafts  is  also  possible.; 

To  simplify  operation,  the  lathe  has  a  partly  mechanized 
operating  cycle  cpnsisting  of  the  following  steps:  operating 
advance  to  the  left;  stop;  removal  of  cutting  tool  from  ma¬ 
terial;  rapid  return  to  the  right;  approach  of  cutting  tool 
to  the  material;  stops  etc.  The  lathe  is  provided  with  a 
special  pneumatic  holder. 

The  number  of  standardized  lathe  types  considerably  in¬ 
creased  in  1955,  ' 

Ov;lng  to  their  present  quality,  the  lathes  appearing 
under  the  "Wafura'^^’  trademark  play  a  more  and  more  significant 
role  in  Polish  ex^Jorts.  The  export  production,  which  in  1955 
comprised  2,1  percent  of  the  annual  production  of  the  plant. 
Increased  in  195S  to  5.2  percent  and  Indicates  a  consistent 
upward  trend. 
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TC  lathes,  when  demonstrated  at  International  fairs  or 
e^rhibltions,  always  arouse  great  interest  and  have  important 
buyers; 

UPUM  customers  can  be  found  among  industrial  plants  in 
socialist  countries  as  well  as  capitalist  countries.  Their 
total  number  is  26:  Albania,  Austria,  Australia,  Brazil,. 
Bulgarla>  China,  Czechoslovakia,  Denmark,  Egypt,  Finland, 
Pi^^nce,  Holland,  Israel^  Yugoslavia,  Korea,  Morocco,  East 
Germany,  West  Germany,  Rumania,  Sweden,  Tunisia,  Turkey, 
the  USA,  Hungary.  Vietnam,  and  Italy*  The  most  important 
customer  is  the  "Fiat”  firm. 

The  undertaking  of  the  production  of  machine  tools,  fol*- 
lowed  by  the  transition  to  an  assortment  of  machines  requi~ 
ring  higher  precision  in  production,  was  possible  only  be¬ 
cause  the  plant  was  equipped  with  modern  machine  tools  and 
facilities.  The  expanded  hardening  shop  permits  adequate 
treatment  by  mfeans  of  gas  carbonization  as  well  as  by  the 
consistently  wider  applied  induction  hardening.  The  mechani 
zation  and  automation  of  technological  processes  continues 
to  make  progress. 

Various  machining  devices  and  other  equipment,  which 
make  it  possible  to  save  labor  and  to  considerably  improve 
the  quality  of  the  products,  are  being  designed  and  manu¬ 
factured. 

The  plans  of  technical  advance  call  for  an  expanded 
range  of  machine  tool  aggregates,  further  mechanization  of 
auxiliary  operations,  and  modernization  of  technological 
processes , 

The  qualifications  of  the  personnel  are  being  raised  at 
all  levels.  Many  employees  have  finished  the  engineering 
evening  school  or  technical  school  with  favorable  results, 

A  number  of  workers  continue  to  attend  the  evening  techni¬ 
cal  school,  evening  engineering  school,  or  study  elsewhere. 
The  master  and  apprentice  courses  conducted  at  the  plant  are 
very  popular.  Raising  the  qualifications  of  the  personnel 
results  in  a  higher  level  of  technological  planning  and  ini¬ 
tiates  a  rationalization  movement  which  brings  great  advan¬ 
tages. 

The  results  of  competition  among  various  plants  of  the 
machine  tool  Industry — in  which  the  ITFUM  occupies,  in  most 
cases,  a  leading  position,  and  in  1958  during  three  subse- 
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quent  quarters  occupied  the  first'  pXac^— give' evidence  of 
the  level  and  achievements  of  the  personnel. 

The  production  results  of  the  first  half  of  1959  which 
indicate  that  the  production  plan  was  carried  out  102.3 
percent  with  a  3'^percent  reduction  in  labor,  assure  us  that 
in  the  current  year  there  will  be  further  progress  in  the 
development  of  the  enterprise. 

The  above  design  work  and  careful  studyV'pf  the  produced 
lathes  are  aimed  toward  the  development;  tf  an  advanced 
universal  lathe  of  Increased  capa‘cityj /expanded  Speed  and 
feed  ranges>  and  rapid  horizontal  feed,'  ^his  lathe  will  be 
manufactured  in  two  models,  for  maximum  swing  diameters  of 
400  and  500  millimeters  and  bed  lengths  ■of  750  to  2,000 
millimeters.  Their  simplicity  of., operation  and  advantage¬ 
ous  features  were  favorably  evaluated  by  the  Lathe  Evalua¬ 
tion  Commission.  A  prototype  is  expected  to  be  produced 
during  the  first  half  of  next  year, 

Future  prospects  include  the  designing  of  a  similar 
lathe  of  630-millimeter  swing  diameter  and  the  redesigning 
of  the  type  TGA-I8  copying  lathe. 

The  Wroclaw  Mechanical  Equipment  Plant  has  good  develop¬ 
ment  prospects.  The  further  expansion  of  the  plant  during 
1959-1965  includes  such  projects  as  the  restoration  of  the 
repair  shop;  minor  additional  construction  with  the  purpose 
of  increasing  the  production  area  of  the  light-duty  machi¬ 
ning  and  assembly  departments;  expansion  of  the  heavy-duty 
machining  department;  construction  of  a  prototype  shp,  cas¬ 
ting  storage,  and  cleaning  loom;  and  the  construction  of  a 
social  building,  house  of  culture,  and  facilities  for  other 
services.  With  a  relatively  small  expansion  of  the  plant  and 
minimum  Increase  of  the  personnel  up  to  1965^  the  production 
is  expected  to  double,  and  the  production  assortment  will 
be  entirely  revised  and  expanded. 

The  expansion  of  the  plant  included  the  construction  of 
a  Home  for  the  Young  Worker,  which  provides  living  quarters 
and  cultural  conditions  for  about  200  single  workers.  This 
year,  a  housing  cooperative  consisting  of  60  members  was 
founded  near  the  plant.  A  settlement  for  1,200  inhabitants 
is  also  planned  near  the  plant. 

It  should  be  added  that— the  WFUM  was  specified  by  the 
Minister  of  Heavy  Industry  as  the  only  plant  in  the  machine 
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tool  industry  to  be  entrusted  with  the  preparation  of  engi 
neering  standards  for  introduction  into  that  branch  of  in¬ 
dustry.  The  ambitious  personnel  of  the  Wroclaw  Mechanical 
Equipment  plant  view  the  drawn  up  plans  and  intentions  as 
entirely  realistic. 


P...9  ap^ions 

Figure  1  Assembly  of  type  Pr-300  framesaws 

Figure  2  Type  TUC-50  universal  lathe  with  type  TKB-12  hy¬ 
draulic  reproducer 

Figure  3  Type  TGA-lS  copying  lathe; 
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FOLAW  ■  ■  '  '  ^  " 

.  Wroclaw  Metallurgical  Plant. 


[This  is  a  translation  of ; an  article  bj  Engr  Jan 
Mikdlajczyk  in  Przeglad  Mechaniczny,  VolXvIII, 
No  22>  25  November  1959>  Warsaw,  pages  7311-732 
CSOi ,3667-N/4]  ^ 


’  This  plant  was  taken  over  from  a  private  owner 
ber  1945  and  named  initially  "Iron  and  Metal  Foundry  ana 
later  "Karlowlce  Foundry,-  The  plant  was. partly  destroyed 
during  the  hostilities.  The  iron  foundry  cons titutea  the 
sole  production  department.  A  second  production  depart-t 
ment  was  established  in  the  second  half  of  194o— -the  fpun- 
dry  for  nonferrous  metals. 


In  the  meantime  a  warehouse  for  finished  products,  a 
boiler  house,  a  railway  siding,  a  metal  cutting  department, 
a  tool  room,  and  a  laboratory  were  built,  all  of  which  made, 
the  plant  an  enterprise  prepared  to  manufacture  machines 
and  equipment,  ' 


In  1955  the  plant  was  taken  over  by  the  Central  Adminis¬ 
tration  of  the  Agricultural  Machine  Industry,  which  deve¬ 
loped  a  program  for  the  production  of  type  RSS-o,  OK  po¬ 
wered  root  cutters  as  well  as  spare  parts  for  various  agri¬ 
cultural  machines. 


The  type  RSS-5,  KO  root  cutter  is  hardly  applicable  to 
medium  size  farmsj  therefore,  it  v/as  necessary  to  produce 
another  root  cutter.  The  Plant  Designing  Of i ice  then  de¬ 
veloped  the  type  SU— 1,  0  universal  root  cutter  (Figure  1}» 

oince  there  was  a  shortage  of  circular  saws  on  the  mar¬ 
ket,  their  production  was  undertaken  on  the  basis  of  "tNe 
plant’s  own  specifications.  The  plant  designing  office  de^ 
veloped  the  type  PT— 1  circular  saw  (Figure  2) » 

The  plant  had  no  established  specialization  trend  up  to 
1957,  and  only  in  1958  was  it  decided  to  adapt  it  to  the  _ 
production  of  equipment  and  devices  used  in  the  fight  agal 
nst  harmful  insects  as  well  as  for  soil  irrigation. 
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The  first  device  of  this  kind,  now  in  production,  is  the 
type  OP-20  (Figure  3)  portable  sprayer  developed  according 
to  specifications  of  the  Institute  of  Agricultural  Machines 
(Institute  Maszyn  Rolnlczych).  It  is  intended  for  use  in 
gardening,  cultivation  of  orchards,  planting,  or  on  any 
area  where  the  use  of  a  motor  or  horse  sprayer  is  difficult 
or  impossible.  It  can  also  be  used  for  disinfecting  and 
white  washing  interiors.  The  sprayer  tank,  made  of  brass 
sheet  metal,  is  equipped  with  a  return  valve  and  manometer 
as  Well  a^  safety  valve.  The  liquid  in  the  sprayer  is 
ejected  by  air  pressure  created  with  the  aid  of  a  manual 
pump . 

The  spraying  liquid  is  pumped  into  the  tank  with  the  aid 
of  the  same  pump. 

The  plant  also  produces  sprinklers  for  the  irrigation 
of  gardens,  vegetable  gardens,  flower  gardens,  etc.  One 
of  the  currently  produced  sprinklers  is  shown  in  Figure  4^ 
this  is  the  type  ZO-1  rotary  sprinkler, 

Recently  the  type  MOR-200  sprayer  (Figure  3) j  designed  to 
operate  with  the  t3rpe  C~30S  single-axle  Ursus"  tractor, 
was  launched  into  production.  Its  design  is  sirrple  and 
compact.  All  components  which  come  into  contact  with  the 
spraying  liquid  are  made  of  brass. 

The  production  assortment  of  the  plant  is  steadily  ex¬ 
panding.  The  production  plan  for  1960-I9S5  sets  for  the 
plant  the  important  tasks  of  increasing  the  quantity  of 
equipment  and  devices  already  manufactured,  as  well  as  of 
introducing  into  production  new  types  of  equipment. 


Photo  Captions 

Figure  1.  Type  SU-1,0  universla  root  cutter 
Figure  2.  Type  PT-1  circular  saw 
Figure  3.  Type  OP -20  portable  sprayer 
Figure  4.  Type  20-1  rotary  sprinkler 
Figure  5.  Type  MOR-200  sprayer 
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POLAND 


Jelcz^  Motor*  Vehicle.:  Plants 


[This  is  a  translatio'h  6f  an  ai'ticle  by  Engr  iEdwa?:’cl 
Dv/orzakln  Przeglad  Mechaniczny,  Vol  ICVIII,  No  2,  ' 

25  Wdvattbet*  1959,  Warsaw,  pages  73k-735i  CSO:  3667- 

-  ■  .  ...  r  V'V;... 


The  Jelcza  Motor-Vehicle  Plant  is  one  of  the  largest  en¬ 
terprises  in  Lower  Silesia.  The  plaht  Was  built  during.  .■ 
the  last  war  for  arms  production  purposes;  it  was  partly-  • 
destroyed  as  a  ruslt  of  the  hostilities. 

‘  ^^Y^lug  the  first  postwar  years,  the  factory  halls  were' 
utilized  as  warehouses  for  the  Central  Machinery  Sales  ^ 

Office,  the  Wojewodztwo  Chemical  Industry  Wholesale  House 
in  Wroclaw,  the  Nonferrpus  Metals  Sales  Center,  and  various 
repair  and  construction^nterprises.  The  Jelcza  Motor- 
Vehicle  Plant,  which  later  was  divided  into  the  Motor-Vehicle' 
Chassis  Construction  Plant  and  Motor  Vehicle  Repair  Plant, 
spebiaiizing  in  carrying; hut  major  automobile  repairs,  was 
established  as  late  as  1952.  During  the  first  period  the 
repairs  comprised  varloufUmtotr-vehicle  types.  In  time 
the  repairs  were  limited ; -to  M-20  "Warsaw*^  passenger  cars 
and  "Star"  trucks,  .  # 

Parallel  with  the  development  of  the  Motor-Vehicle  Repair 
Plant  began  the  production-of  the  Motor-Vehicle  Chasls 
Construction  Plant,  limited  to  the  construction  of  "Stonka" 
type  buses  on  "Star"  truck  ^chassis,  vans,  as  v/ell  as  mobile 
repair  shops  for  construction,  forestry,  and  other  purposes. 
The  above  production  was  carried  out  on  a  small  scale. 

After  both  plants  were  taken  over  by  the  Association  of 
the  Automotive  Industry  and  consolicated  under  the  name  of 
Jelcza  Motor-Vehicle  Plant,  the  production  profile  of  the 
plant  became  more  apparent.  Besides  the  above-mentioned 
chassis,  in  195S  the  plant  launched  the  production  of  type 
uBA-2000/lo  fire  engines  (Figure  l)  with  an  N76I  chassis 
designed.:  by  the  Automotive  Industry  Designing  Office  in 
Warsaw,  now  being  improved  by  the  plant»s  designing  office. 


The  type  SBA-2000/16  fire  engine  has  special  features  and 
is  equipped  with  an  A-l500  automatic  pump  of  1,500  liters 
per  n^inute  capacity^  a  2,000-*liter  water  tank,  and  two  lOO- 
liteil  tanks  for  foam-producing  liquids.  The  provision  of 
a  water  tank  and  a  3 j 000-liter  tarpaulin  reserve  tank 
malces  the  motor  vehicle  useful  for  putting  out  fires  in 
areas  suffering  from  water .shortage. 

The  type  SBA-2OOO/16  fire  ehgine  is  mounted  on  a  special 
chassis  whose  design  is  based  on  elements  of  the  Star  21 
truck: chassis.  By  expanding  the  wheel  gauge  (to  3^850  milli¬ 
meters),  good  stability  and  better  driving  features  were 
obtained.  The  chassis  of  the  skeleton-type  fire  truck  is 
made  of  pressed  steel  frames,  .connected  by  welding.  Prom 
outside  the  chassis  is  covered  by  sheet  metal  O.75  milli¬ 
meters  thick,  whereas  its  interior  is  lined  with  fibre- 
board.  The  chassis  consists  of  a  cabin  for  driver  and  chief, 
accommodations  for  the  firemen,  a  built-in  tank,  a  housing 
for  the  autopump,  and  drawers'  for  the  equipment.  The  com¬ 
partment  for  the  firemen  is  heated  by  steam  generated  in 
the  recuperator  built  into  the  exhaust  pipe. 

Besides  normal  lighting  (Front  lights,  rear,  and  direc¬ 
tional  lights)  the  fire  truck  £s  equipped  with  an  additional 
conflagration  reflector,  two  call-out  reflectors,  and  anti¬ 
fog  reflector  as  well  as  interior  lighting.  An  alarm  siren 
is  installed  on  the  roof. 

In  1959  the  Jelcza  Motor-Vehicle  Plant  undertook  the  new 
task  of  launching  into  production  and  carrying  out  on  an  ex¬ 
perimental  basis  a  number  (25  units)  of  "Zubr"  type  8-ton 
trucks  i7ith  high-pressure  engines.  The  documentation  is 
being  prepared  by  the  Automotive  Industry  Designing  Office 
in  k'arsaw. 

The  production  of  the  "Zubr”  truck  is  based  on  coopera¬ 
tion  between  various  plants,  whereby  the  Jelcza  Motoro- 
Veblcle  Plant  is  expected — in  the  inital  stage — to  produce  iV' 
the  auxiliary  assemblies  forthe  chassis,  to  carry  out  the 
vjelding  of  the  frames,  to  produce:  the  complete  cabin  and 
platform  body,  as  well  as  to  assemble  the  entire  truck. 

The  "Zubr"  truck,  which  is  designed  for  the  transporta¬ 
tion  of  goods,  is  also  adapted  for  ahuling  trailers.  Its 
maximum  speed  is  72  kilometers  per  hour.  Alongside  the  pro¬ 
duction  of  the  "Zubr"  truck,  the  Jelcza  Motor-Vehicle  Plant 
will  launch  in  the  course  of  this  year  the  production  of 
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inter-city  buses  (based  on  Czechoslovak  documentation)  on 
imported  Skoda  705  RT  0  chassis. 

The  production  will  be  launched  with  the  assistance  of 
Czech  experts  from  the  "Karosa"  Plant,  whereby  the  first 
lot  of  buses  will  be  produced  with  components  delivered 
from  Czechoslovakia;  these  will  gradually  be  eliminated  and 
replaced  by  domestically  manufactured  parts  and  components. 

The  longi^r^^iige  plan  of  the  plant  calls  for  the  produc¬ 
tion  in  1905  6r  1,500  to  2,000  "Zubr"  trucks  and  its  de¬ 
rivatives,  1,200  heavy-duty  buses,  350  various  types  of 
fire  trucks,  and  1,000  various  vans  mounted  on  "Star”  chas¬ 
sis. 


Photo  Captions 

Figure  1.  Type  SBA -2000/16  fire  engine 
Figure  2.  Eight-ton  "Zubr"  truck. 
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POLAND  ,  V  ,  ^  ‘  ■ 

M--5  Lower  Silesian  Electjr*l&al  Maohlnery  /  • 
Production  Plants  in  Wroclaw 


{This  is  a  translation  6f  an  article  by  Engrs 
fedttiund  Zasada,  Edmund  Sikorowski,  and  feoleslaw 
Liszka  in  Przeglad  Mechaniczhy,  Vpl  XV*!!!,  No2, 
'25  November  1959,  Warsaw,  pages  736-738x  GSO; 
355t-N/^]  : 

,  Bi'ief  Hlstoric$l  Outline  ! 


The  Electrical  Machinery  Plant  was  organized  as  a  result 
of  a  Government  decision  on  i  February  1945 '  By  order  of. 
the  then  acting  I'iinister  of  Industry  and  Commerce  issued 
on  14'  January  1947, , the  plant  facilities  remaining  from 
the  former  German :;7FAMO"  plant  in  Wroclaw  were  designated 
for  that  purpose . 

The  state  of  the/]^remises  was  deplorable.  The  produc¬ 
tion  halls  and  auxiliary  facilities  were  destroyed  during  : 
the  hostilities.  i?he  mechanical  equipment,  production,  and 
transportation  facilities  were  not  nonexistent,  all  social 
facilities  :were  alsp^in  ruins. 

The  intensive  V restoration  of  the  destroyed  plant  pre¬ 
mises  began  on  1  Juna'fl947,  and  by  the  end  of  1948  the  motor 
and  transformer  repair  shops  were  already  in  operation  and 
the  production  of  new  transformers  were  launched.  The 
value  of  production  for  1948  reached  581,500  zlotys'. 

The  proper  reconstruction  and  expansion  period,  however, 
did  not  begin  before  1951,  after  the  technical  plah  of  the 
plant  was  developed  and  approved.  The  final  production 
program  of  the  plant  was  crystallized  at  the  same  time. 

This  program  calls  for  the  production  of  2.5-  to  100-mega- 
watt  generators,  hydraulic  generators  of  capacities  up  to 
25  megawatts,  synchronous  compensators  of  capacities  up 
to  15,000  kilovolt  amperes,  500-  to  2,500-kilowatt  direct 
current  motors,  locomotive  engines,  three-section  trains, 
tramways,  trolleys,  and  subway  cars,  and  asynchronous  motors 
of  capacities  ranging  from  450  to  1,000  kilovjatts. 
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By  1959^  80  percent  oj?  all  the  productinn  premises,  occu¬ 
pying:  an  area  of  about  50,000  square  meters,  were  restored 
and  oganized,  while  the  entire  plant,  including  the  auxiliary 
facilities,  is  expected  to  be  completed  by  iqSl. 

The  production  of  turbo -genera tor  sets  of  capacities 
ranging  between  2*5,  ^,.25,  and  30  megawatts,  50-megawatt 
generators,  engines  for  electrical  locomotives,  three-sec¬ 
tion  trains  and  tramv/ays,  as  well  as  a  number  of  auxiliary 
traction  machines  had  been  mastered  by  1959.  The  manufac¬ 
ture  of  other  assortments  was  basically  mastered  within  the 
production  framework  of  the  technical  plan  of  the  plant* 

A  sepai^ate  chapter  in  the  history  of  the  plant  is  the 
problem  of  selecting  and  training  personnel.  The  personnel 
is  rather  young.  For  the  majority  of  workers  the  M-5  plant 
was  their  first  experience  with  shop  production. 

In  spite  of  the  significant  production  results  so  far 
achieved,  the  plant  management,  continues  to  run  into  diffi¬ 
culties  in  its  effort  to  carry  out  the  production  plan  and 
to  expand  the  plant  at  the  same  time. 


Problems  of  Technical  Advance 


The  technical  advance  plan  of  the  pst  three  years  was 
baseci  on  the  actual  needs  of  the  plant,  with  due  considera¬ 
tion  to  long-range  development  in  the  future. 

Among  the  outstanding  realizations  of  1957,  the  25-mega¬ 
watt  generator  produced  for  the  first  time  in  Poland  under 
Soviet  license,  counts  as  one  of  the  most  significant  achie¬ 
vements  of  the  more  important  technical  achievements  of  1958, 
n  first  a  prototype  and  then  of  a  series  of 

:L,000-kilowatt  asynchronous  motors,  as  well  as  the  launching 
into  production  of  mlco-tapes  [strips]  should  be  mentioned, 
ine  year  1959  brought  further  very  important  achievements— 
the  production  of  30-and  50-megawatt  (hydrogen-cooled)  gene¬ 
ra  oors,  a  2,500-kilowatt  steel  rolling  motor,  and  an  asynch¬ 
ronous  steel  rolling  motor  in  tropical  housing. 

The  guiding  principles  for  the  I96O-1955  plan  of  techni¬ 
cal  advance  were  based  on  the  thoroughly  worked  out  1959 
plan . 
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This  plan  calls  for  120-  and  200-rnogawatt  turbo  ^-genera¬ 
tor  sets;  a  series  of  25  megawatt  bydraulio  generators;  com¬ 
pensators  of  capacities  up  to  50  megavars  (MVAr);  a  verti¬ 
cal  asynchronous  motor  with  a  5.S-megawatt  exciter;  a  series 
of  totally-enclosed  asynchronous  motors  with  vertical  shaft 
and  ventilating  ducts  of  capacities  up  to  1,250  kilowatts; 
a  series  (if  explosion-  and  vapor-proof  asynchronous  squirrel- 
cage  motors;  aSJhlchronous  motors  of  capacities  above  4,000 
kilCwattS  v^ith  Leonard  speed  drives;  higb*-speed  asynchronous 
motors  of  capacities  above  3il50  kilowatts;  and  locomotive 
engines  of  800  and  i,5oo  horsepower  eaf)acities. 

The  1960-1955  plan  also  Sets  forth  numerous  tasks  con-  ■: 
nected  with  scientific  and  research  work  and  organizational 
and  technical  problems,  as  well  as  the  introduction  of 
new  technological  procesSeSv 


Production  of  Machines,  and  Equipment  for  Electric 

Traction  .. 


Electric  motors,  and  drive  motors  in  particular,  are  the 
basic  elements  of  electric-powered  vehicles.  In  view  of  the 
special  working  conditions,  their  construction  differs  con¬ 
siderably  from  that  of  normal  electrical  equipment.: 

The  M-5  plants  produce  machines  for  trami^ays,  locomotives, 
and  three-section  electric  motor  cars.  All  the  machines 
discussed  below  are  direct  current  equipment. 


Tramway  Motors 

Type  LT-31  motor  (Figure  l)  is  used  by  all  MPK»s  (Munici¬ 
pal  Transportation  Enterprise)  in  Poland,  It  is  also  applied 
in  the  Bo  Bo  t^e  electric  locomotive. 

The  methqd-  of  suspending  the  motor  in  the  trolley  iS 
typical,  for  all  traction  engines.  According  to  this  method, 
one  side,  of  the  motor  is  suspended  on  the  driving  axle  of 
the  wheel  assembly,  while  the  other  is  mounted  on  the  trol¬ 
ley  fram.  The  torque  of  the  motor  is  transmitted  by  means 
of  a  single-step  tooth-gear,  whose  small  gear  is  mounted  on 
the  motor  shaft,  and  the  large  one  is  mounted  on  the  driving 
axle  of  the  wheel  assembly. 
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Type  L  Ta-22  motor  (Figure  2)  is  Used  in  the  advanced 
type  IIN  high-speed  tramway.  The  torque  is  transmitted  on 
the  mounted  axle  by  means  of  a  double-step  tooth-gear, ^ 


Machines  for  Electric  Locomotives 

The  machines  described  below  are  used  in  tsrpe  E-06  elec¬ 
trical  locomotives. 

Type  LKa-635  motor  (Figure  3)'  is  similar  in  its  design 
to  type  LT*-3i  tramway  motor.  The  torque  is  transmitted  by 
means  of  a  double-step  tooth  gear. 

Type  LKPa-  (353  +  282)  auxiliary  set  (Figure  4)  consists 
of  tv/o  machines  coupled  on  a  common  shaft — a  tj^e  LKPa-353 
drive  motor  and  a  type  LKPa-232  generator — v/hich  supplies 
the  auxiliary  circuits  of  the  locomotive.  A  fan  is  mounted 
at  the  end  of  the  motor  shaft. 

Type  LKP-35i|  motor  (Figure  5)  serves  for  powering  the 
type  E-500  compressor,  which  supplies  the  pneumatic  system 
of  the  locomotive.  The  motor  and  compressor  have  a  common 
shaft. 


Machines  for  Three-Section  Electric  Motor  Cars 

The  machines  described  below  are  used  in  type  EW-55 
three-section  electric  motor  cars. 

Type  LKa-450  motor  (Figure  5)  is  suspended -in  the  same 
way  s  the  LT-31  and  LKa -535  motors.  The  torque  is  transmit¬ 
ted  by  means  of  a  single-step  tooth-gear. 

Type  LKPa-330  converter  is  an  auxiliary  machine  consisting 
of  drive  motor  and  generator  which  supplies  the  auxiliary 
circuits  of  the  three-section  electric  motor  car. 

Type  LKPa-280  motor  serves  for  powering  the  compressor 
which  supplies  the  pneumatic  system  of  the  motor  car.  Its 
rotor  of  the  motor  is  mounted  on  the  compressor  shaft. 
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Electrical  Equipment 

The  M-5  plants  also  produce  pantographs,  induction  shunts 
to  reduce  the  excitation  current  of  drive  motors,  manual 
pumps  for  pneumatic  operation  of  pantographs,  cable  con¬ 
nectors,  and  terminal  boards* 

The  Five-Year  Plan  seta  new  impbrtant  tasks  for  the 
plants i  Thip  plan  calls  for  the  electrification  of  about 
900  kiloDie1>ef*s  6f  railroad  lines.  In  connection  with  this, 
incr'eased  pr|^uctlon  of  electrical  equipment,  which  plays 
a  major  role  In  the  electrification  project,  is  a  basic 
condition  for  the  fulfillment  of  that  plan. 


Photo  Captions 

Figure  1.  Type  LT-31  tramway  drive  motor 

Figure  2.  Type  LT-220  tramway  drive  motor 

Figure  3»  Type  LKa-535  drive  motor  for  electric  locomotive 

Figure  4.  T^Tpe  LKPa-  (353  +  2S2)  auxiliary  set 

Figure  5*  Type  LKPa-35^-  compressor  motor 

Figure  5.  Type  LKa-450  drive  motor  for  three-section  elec¬ 
tric  motor  car 

Figure  7«  Type  LKPa -330  converter 
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POLAND 


Low-Voltage  Control  Apparatus 


[This  is  a  translation  of  an  article. by  Engr 
Zdzlslaw  Nowicki  in  Przeglad  Mechaniczny,  Vol 
XVllI,  No  25  November* 1959,  Warsaw,  pages 

739^!40;  OSO:  3657-NA] 

The  A-18  Lower  Silesian  Precision  Apparatus  Production 
Plants  in  Zabkowice  were  established  in  place  of  the. former 
German  Fountain  Pen  Factory*  iii  19^5  the  plant  occupied 
a  single  building  in  Zabkowice, /Silesia^,  and  had  200  em¬ 
ployees*  The  development  of  the  plant  followed  the  syste¬ 
matic  development  of  the  economic  life  in  the  Western 
Territories.  In  1955,  at  a  time  of  intensive  development 
of  production,  it  became  necessary  to  expand  the  premises 
for  the  assembly  department*  The'  plant  then  obtained  a 
three-story  building  where  the  newly  organized  assembly 
lines  were  installed*  In  1957  a  new'  department  for  the  pro¬ 
duction  of  small  modern  type  SM~0  and  SM-1  contactors  was 
extablished  in  Zloty  Stok* 

At  present  the  plant  has  its  own  stamping  shop  for  syn¬ 
thetic  products*  By  1955  the' plant  expects,  to  open  a  stam¬ 
ping  shop  for  deep  stamping  of  sheet  metal  as  well  as  a 
central  screw  factory,  which  will  supply  to  all  the  plants 
belonging  to  the  Assopiatlon  of  the  Electrical  ..Machinery 
and  Apparatus  Industryi 

The  production  of  the  plant  tripled  during  the , 1950-1959 
period*  At  present  the  plant  is  producing  35,000  units  of 
apparatuses  monthly,  employing  1,200  persons,  :  . , 

The  current  production  of  the  plant  is  of. basic  impor¬ 
tance  for  the  development  of  the  mechanization  and  automa¬ 
tion  of  industrial  technological  processes*  The  Lower  Si¬ 
lesian  A-18  Precision  Apparatus  Production  Plants  in  Zabko¬ 
wice  manufacture  circuit  breakers,  contactors,  micro-swit¬ 
ches,  interrupters,  etc. 

Circuit  breakers  can  be  divided  into;  l)  circuit  breakers 
for  the  protection  ahS  control  of  single-  and  three-phase 
lighting  and  heating  .circuits;  and  2)  circuit  breakers  for 
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the  protection  and  control  of  electric  single-  and  three- 
phase  motors. 

Type  N-lOl-II-25  and  N-102-1II-15  circuit  breakers  belong 
to  the  first  group. 

Type  N-lOl-II-25  is  a  double-pole  circuit  breaker, .which 
protects  a  controlled  lighting,  or  heating  circuit  against 
short-circuits  and  overloading.  The  current  rating' of  the 
brealrer  is  25  amperes  at  380  volts,  50-cycle  alternating 
current,  and  25  amperes  at  250  volts  direct  current.  The 
largest  short  circuit  current  which  the  breaker  can  inter¬ 
rupt  safely  amounts  to  1,500  amperes. 

The  above  circuit  breaker  finds,  wide  application  in  the 
protection  of  lighting  circuits  in  five-  and  ten-circuit 
panels,  and  it  can  successfully  replace  the  fuses  formerly 
used. 

T-ype  N-IO2-III-I5  (Figure  l)  is  a  three-pole  circuit 
breaker,  which  protects  the  electric  circuit  against  shorts 
and  over-loadings.  Its  current  rating  is  15  amperes  at 
3Q0  volts,  50-cycle  alternating  current. 

At  present  the  plant  designing  office  has  developed  a 
new  tsrpe  of  single-pole  breaker  for  the  protection  and  con¬ 
trol  of  lighting  circuits.  ,No  single-pole  circuit  breakers 
have  yet  been  manufactured  in  Poland.' 

Types  N-102-II-L,  N-103-III-S,  N-104-III-20,  and  AP-III~25 
circuit  breakers  belong  to  the  second  group. 

Type  N-102-II-L  circuit  breaker  is  similar  in  design  and 
ratings  to  type  N-lOl-II-25  as  breaker  described  above, 
e:ccept  that  the  trips  are  adapted  for  the  protection  of  very 
small  capacity  electric  single-phase  motors.  The  current 
rating  of  the  circuit  breaker  is  3  amperes  at  220  volts, 
50-cycle  alternating  current.  The  breaker  has  been  special¬ 
ly  adapted  for  the  control  of  electric  motors  in  refrigera¬ 
tion  equipment  (refrigerators). 

Type  N-103-III-8  (Figure  3)  circuit  breaker  serves  for 
the  control  of  electric  three-phase  motors.  It  is  provided 
with  a  thermal  overload  trip  element  (0.35  to  8.0  amperes), 
which  protects  the  motor  against  overloading.  Properly  co¬ 
ordinated  fuses  must  also  be  used  for  short-circuit  protec¬ 
tion,  The  current  rating  of  the  breaker  is  8  amperes  at  380 
volts,  50-cycle  alternating  current. 


35 


Type  N-104-III-20  (Figure  4)  circuit  breaker  is  used 
for  the  control  of  electric  three-phase  motors i  The  breaker 
is  provided  with  a  thermal  overload  trip  element  (0,6  to  23 
amperes)  and  a  irtaghstic  trip ^  and  it  protects  the  motors 
against  short  circuits  as  well  as  overloading.  It  can  also 
be  provided  with  an  auxiliary  contact.  The  current  rating 
of  this  circuit  breaker  is  20  amperes  at  3S0  volts>  50-cycle 
alternating  current,  r;;r 

Type  AI>-IIIyi5  (Figure  $)  '.circuit,  breaker  is  us:ed  for 
the  cdntrdl  of  electric  three -phase  mb tors.  It  is -provided 
with  therinal  (0,6  to  0*25  amperes)  aS  well  as  ^magnetic 
tripping  devices,  and  an  anti, -s^iock  system,  which  pr, directs 
the  personnel  against  electric  shdcks  in  case 'the, protected 
equipment  proves  to  be  under  voltage.  The  current  rating 
Cf  the  breaker  is  25  amperes  at -500  volts,  5D-cycie  alter¬ 
nating  current. 

Contactors  are  manufactured  in  three  different  sizes. 

Type  SM-0  (Figure'  S)  four-pole  contactor  is  equipped  with 
a  single  (auxiliary)  operating  contact.  It  can  also  be 
adapted  as  a  contactor-interrupter.  The  magnetic  coil  can 
be  made  for  24,125,  220,  38O,  and  500  volts,  50-  to  60-cycle 
alternating  current,  as  well  as  for  24,  30,  and  110  volts 
direct  current.  The  current  rating  of  the  contactor  is  S 
amperes  at  500  volts,  56-  to  50-cycle  alternating  current, 

"the  remote  control  of  electric  motors  and 
circuits.  The  contactor  can  also  be  provided  with  a  thermal 
relay  protecting  the  controller  circuit  against  overloading. 

It  can  be  installed  without  enclosure  or  in  a  metal  en¬ 
closure. 

Tjrpe  SM-1  (Figure  7)  three-pole  contactor  is  equipped 
with  two  auxiliary  operating  as  well  as  two  inactive  contacts 
The  current  rating  of  the  contactor  is  15  amperes,  at  500 
volts.  All  the  other  operating  data  are  the  same  as  for 
the  type  SM-0  contactor. 

The  above ^ type  SM-0  and  SM-1  contactos  are  of  advanced 
design.  Their  main  features  are  small  dimensions,  calssi- 
fication  which  at  the  rated  load,  guarantees  500,000  contact 
connections,  and  high  permissible  frequency  of  connections 
(1,000  per  hour). 
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These  are  widely  applied  in  industrial  automatic  instal¬ 
lation  and  in  the  machine  tool  industry,  where  they  serve 
for  the  control  of  electric  motors*  Owing  to  the  above 
advantages,  they  can  replace  imported  control  apparatuses 
and  are  also  exported. 

Type  N-107-Ill-4b  (Figure  S)  contactor  is  equipped  with 
one  pair  of  auxiliary  operating  and  bps  pair  of  inactive 
contacts.  Its  current  rating  is  40  amperes  at  500  volts, 
50-cycle  alternating  current.  The  contactor  is^' provided 
with  ,a  type  N-154  thermal  relay  and  an  anti-shock  system. 

It  is  used  for  the  control  of  electric  motors  of  capacities 
up  to  20  kilowatts  at  50  volts.  Its  anti-shock  system  makes 
its  application  desirable  in  places  whre  such  danger  exists 
(construction,  mining,  etc,).  , 

T^e  MP  micro-switches  (Figure  9)  manufactured  in  six 
versions.  Each  version  differs  from  the  others  by  the  pres- 
s  re  of  the  control  contact  (shaft,  switch  toggle)  or  the 
location  for  which  it  is  designed  (for  example,  type  MP-2 
micro-switch,  when  applied  in  dusty  locations,  is  mounted 
in  a  du.stproof  enclosure  and  classified  as  MP-4) , 

Tjrpe  MP  micro-switches  are  used  as  switches.  Interrupters, 
transfer  switches,  or  limit  switches.  They  are  also  applied 
in  contactor  control  circuits.  Their  application  range  is 
very  wide  and  depends  to  a  large  extent  upon  the  ingenuity 
of  their  users. 

Type  AM-12  direction  indicating  blinker  light  inter¬ 
rupters  (Fglure  lO)  are  devices  operating  on  thermo-electro- 
magnetic  principles.  They  are  used  in  motor-vehicles  as  di¬ 
rection  indicators.  Their  watt  ratings  are  40  watts  at  12 
volts  and  30  watts  at  6  volts. 

Type  AM-12  interrupter  was  designed  in  the  plant  designing 
office  and  exceeds  in  its  ingenuity  many  foreign  designs 
of  the  same  type. 

Besides  the  above-mentioned  products,  the  A-l8  plant  also 
produces  tramway  heaters  for  600  watts  at  600  volt  alterna¬ 
ting  and  direct  current,  as  well  as  thermal  regulators  for 
electric  irons. 
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Photo  Captions 

Figure  1,  Type  N-l02‘-III-15  circuit  breaker 
Figure  2.  Type  N-102-II-L  circuit  breaker 
Figure  3*  Type  N-103-III*^8  circuit  breaker 
Figure  4.  Type  N-104-III-20  circuit  breaker 
Figure  5.  Type  AP-III-25  circuit  breaker 
Figure  6*  Tjrpe  SM-0  contactor 
Figure  7*  Type  SM~l  contactor 
Figure  3.  Type  N-107-III-^O  contactor 
Figure  9,  Type  MP  micro-switch 

Figure  IQ  Tsrpe  AM-12  directional  blinker  light  interrupter 


POLAND 


‘^Dlora”  Nadlo  Plants  in  Dzierzbhlow 


[This  is  a  translation  of  an  article  by  Engrs  • 
Bohdan  Bankowski,  Jan  Galar,  and  Bronislaws, 
Sterma  in  Przeglad  Mechaniozny,  Vol  XVIII,  No  2, 
25  November  1959,  Warsaw,  pages  741-744;  CSO: 
35S7‘-N/8] 


The  "Dlora‘*  Radio  Plants  in'  Dzierzoniow  produces  at 
present  about  60  percent  of  the  domestically  produced 
radio  receiver  Sets,  This  amounts  to  about  500  million 
zlotys*  worth  a  year. 


The  above  plapts^  up  to  1957  known  as  the  Lower  Silesian 
Radio  Equipment  Plants,  were  the  first  after  the  war  to 
launch  the  produojbion  of  new  radio  receiver  sets.  Their 
e^cperience  was  utilized  in  the  construction  and  organiza¬ 
tion  of  such  plants  as  the  M,  Kaspr'zak  Radio  Plant  in  War-  . 
saw  and  the  Warsaw  Television  Plant, 


Pounds tipn  of  the  "Diora”  Radio  Plants 


The  radio  plant  iyi  Dzierzoniow  was  organized  in  October 
1945  on  premises  occupied  in  in  1943  by  a  weaving  mill,  . . 
which  was  later  destroyed  as  a  result  of  the  hostilities. 

The  work  connected  with  setting  the  plant  into  operation 
was  started  from  scratch.  Shortages  of  materials  and  labor 
and  limited  transportation  means  were  among  the  difficulties 
Which  had  to  be  overcome  in  order  to  restore  the  usefulness 
of  the  destroyed  buildings.  Machinery  was  organized  by 
carting  machine  tools  from  the  abandoned  p  .ants,  mostly  ob¬ 
solete  or  out  of  order.  The  year  1946  was  a  period  during 
which  the  available  machinery  and  equipment  were  repaired 
and  restored  to  usable  condition.  The  new  production  depart¬ 
ments  were  also  organized  during  that  time. 

The  first  deparatment  set  into  operation  was  the  tool 
room,  which  was  followed  by  a  machine  shop,  a  winding  shop. 


39 


a  galvanizing  shop,  a  bakelite  treatment  shop,  and  an  assem¬ 
bly  department.  The  production  of  an  experimental  series 
of  “Yaxley"  type  wave-band  switches  was  launched  as  early 
as  1946,  The  documentation  and  tooling  for  that  series 
were  prepared  under  very  difficult  conditions.  Owing  to 
scarcity  of  design  personnel  and  lack  of  equipment. 

The  next  development  stage  Of  the  plant  was  characteri¬ 
zed  by  the  production  of  double-circuit  receivers  mounted 
on  various  t3rpes  of  chassis.  About  400  of  these  receivers 
Wefe  released  under  the  oame  of  "Srebrny  Ton"  [Silver  Tone], 

The  actual  production,  however,  began  only  at  the  time  the 
license  for  the  pdpular  Swedish  "Agh"  receiver  set  was  pur¬ 
chased. 


Prom  the  "Plonier"  to  the  "Symfonia" 


Pai''allel  with  the  launching  of  the  licensed  production, 
a  designing  and  technological  office,  whose  task  was  to 
develop  a  domestic  receiver  set,  was  organized.  In  1948, 
as  a  result  of  this  work,  the  first  Polish  postwar  radio 
receiver  set,  the  "Pionler  Ul",  was  created.  It  was  a  four- 
tube  superheterodyne  with  three  wave-band  ranges,  which  won 
great  popularity  in  the  country. 

The  next  tsrpe  of  receiver,  the  "Mazur"  already  assembled 
by  the  assembly  line  method,  was  developed  on  the  basis  of 
experience  acquired  through  the  production  of  the  "Pionler" . 
From  that  moment  on,  the  "Dlora"  Radio  Plant  switched  to 
mass  production  (Figure  l) , 

In  view  of  the  relatively  great  demand  for  radio  receiver 
sets  on  the  market  in  1945-1955^  the  principal  and  prima:^ 
task  of  the  plant  was  to  satisfy  these  demands  quantitatively. 
Owing  to  this  policy,  the  number  of  assortments  produced  by 
the  plant  was  limited  to  third-class  receiver  sets, 

A  change  took  place  only  in  1955#  when,  partly  because  of 
the  partial  saturation  of  the  market,  and  partly  because  of 
the.  further  expansion  of  production  planning  offices,  a  num¬ 
ber  of  new  assortments  was  introduced. 
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During  that  perioci,  such  radio 'sets  as  "Slask/’  shown 
produced.  At  present  the  assortment  of 
radio  sets  produced  by  -the  .’*Diora''  Radio  Plant  s  basically 
meets  all  the  consumersi  demands:  in' the  field  of-  popular 
receivers  (Plgufe  3)  as  well  as  receivers  of  medium  and 
higher  quality  (Figures  2  and  4). 

^  Go  far  the  p3.ants  have  delivered  to  the  market  a  total 
ox  over  20  types  Of  radio  Receivers*  .  - 


Advance  in  the'  Design  of  Receivers 


loe  growing  performance,  req'uirements  of  receivers  with 
respect  to  the  quality  of  manpifactured' receivers  caused  ’ 
oasic  changes  in  their  design  an^  execution,  compared  with 
that  of  the  initial  period. 

The  effqrts  of  the  designers  were  directed  towards 

[a]  bettef'aqund  reproduction; 

[b]  moderhlzatioh.  and  improvement  of  the  appearance  of  the 
receiver; 

&c]  development  of  the  receiver. 

In  order  to  improve  the  fidelity  of  the  sound  high-class 
receivers  were  equipped  with  multi-speaker  systems,  which  re¬ 
produce  a  widp  frequency  band.  Essential  changes  were  also 
introduced  into  the  electrical  system  of  the  receiver,  where, 
among  o'tber  things,  better  receiving  conditions  were  created 
through  the  introduction  of  a  separate  frequency  modulation 

A  oasic  change,  which  affected  the  appearance  as  well  as 
tne  operation  of  the  receiver,  was  the  introduction  of  the 
ke3r.D0ard  .tpe  wave-band  switch.  The  technological  and  de¬ 
sign  advantages  connected  with  the  introduction  of  the  kev- 
Doard  type  switch  determined  its  wide  application  in  radio 
receivers. 

.  present  development  trends  favor  the  design  of  com¬ 
bination  radio  receiver  and  phonograph  sets,  which  are  re¬ 
presented,  in  the  popular  receiver  class  (for  eDcample,  "Poemat 
Sn. .  as  in  the  higher  class  (for  example,  “Symfonla" 
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Technological  Problems 


Ine  technological  roquirewents  of  radio  receivors  grow 
with  the  development  of  their  design.  In  connection  with 
this,  high-quality  components  are  required. 

In  oi^der  to  achieve  this  end,  bakelite  materials  are 
replaced, to  ^n  increasing  extent' with  other  materials,  such 
as  iheiahiine  ^tid  polystyrene.  The  technological  advantages 
01  polystyrene,  as  well  as  its  mechanical  and  electrical 
properties,  lead  to  its  wide  application,  especially  for 
decorative  purposes.  The  recently  developed  "Kos"  receiver 
(Figure  5)-* ‘Whose  housing,  knowbs,  and  scale  are  made  of 
polystyrene— could  be  taken  as  an  example. 

Since  the  decorative  elements  of  radio  receivers  executed 
of  MoS  sheet  metal  have  a  number  of  deficiencies  (for  ex¬ 
ample,  low  resistance  to  corrosion  and  high  polishing  cost), 
numerous  tests  have  been  conducted  to  find  a  better  solution. 
Finally  it  was  decided  to  replace  the  brass  with  aluminum, 
which,  after  having  undergone  mechanical  treatment,  will  be 
polished,  eloxolized”  (eloksalowana) ,  and  painted  by  the 
electro-chemical  method.  The  application  of  this  technolo¬ 
gical  method  will  considerably  improve  the  quality  of  the 
product  and  reduce  the  present  treatment  cost  by  two  thirds. 


Printed  Circuits 


The  trend  toward  mechanization  and  automation  of  all  tech¬ 
nological  processes  in  Industry  lead  to  the  introduction  of 
so-called  printed  circuits  into  the  design  of  electronic  de¬ 
vices. 


Toe  aoove  method  is  based  on  the  substitution  of  the  con- 
yentlonal  wiring  by  a  system  of  wiring  printed  on  a  plate  of 
insulating  material,  which  replaces  the  conventional  ” chassis” 

Toe  conductors,  in  the  form  of  about  40-micron  thick  cop¬ 
per  bands,  are _ shaped  on  a  plate  (Figure  6).  This  wiring 
system  is  obtained  by  the  so-called  sieve -printing  method, 

protects  the  places  covered  before  the  application 
of  an  eluter.  The  plate  with  the  print  is  subjected  to  the 
action  of  an  eluter,  as  a  result  of  which  a  wiring  system  is 
obtained  on  the  plate. 
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The  application  of  this  method  permits  full  automation 
of  wiring  opera tiohs^  including  soldering  of  wires,  which 
takes  place  simultaneously  for  all  soldering  points. 

The  second  Important  advantage  Of  this  method  is  the  high 
stability  of  the  electrical  parameters  of  the  receiver, 
thanks  to  the  identical  localization  of  all  components  and 
conductors  in  the  given. series.  This  will  considerably  re¬ 
duce  the  number  of  control  a hjil  regulation  operations. 

In  consequence  of  the  work  on  the  technology  .of -  printed 
circuits  carried  out  at  the  “Biora”  Radio  Plant,- “a  popular 
version  of  the  "Dos"  printed  circuit  receiver,  which  will 
soon  be  put  into  production,  was . developed. 

The  introduction  of  this ‘method  is  closely  connected 
with  the  mastering  of  a  number  of  new  techniques,  auch  as 
the  sieve-printing  mentioned  above  or  soldering  with  the 
aid  of  a  standing  wave -soldering  alloy  created  in  a  -suitable 
device. 

Automatic; wiring  requires  adequate  automatic  equipment, 
which  would  -  be  applicable  to  .various  types  of  circui-bs.  In 
view  of  the  lack  of  such  devices  bn  -the  market,  the  plant 
is  obliged  to  resort  to  their  individual  development. 


Production  Development  Prospects  for  the  "Dlora"  Radio 

Plants 


The  development  of  production  planned  for  the  near  future 
will  proceed  in  three  directions: 

[a]  Development  of  new  receiver  types  and  their  produc¬ 
tion; 

[b]  Production  of  television  sets; 

[c]  Production  of  intercommunication  means  for  industrial 
enterprises. 

-In  thenear  future,  such  receivers  as  "Juhas  II"  (tran¬ 
sistorized  battery  receiver);  "Kos”  (popular  receiver  with 
three  wave  ranges,  and  three  tubes  in  a  polystyrene  housing); 

Calypso  (modern,  with  four  wave  ranges, , six  tubes,  two 
speakers,  tuning  indicator,  and  ferrite  antenna — (Figure  7) 
are  all  expected  to  appear  on  the  market. 
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In  1965  the  production  of  the  "Dlora”  Radio  Plants  is 
expected  to  reach  a  total  of  over  two  million  receivers. 

The  first  eight-channel  television  sets  with  l4-  and^_ 
17-inch  screens  produced  by  the  ”Diora"  Radio  Plants  will 
also  be  put  oh  the  market  in  i960.  By  I965  the  production 
of  television  sets  is  expected  to  reach  about  200,000. 

Rurtheii?more>  the  "Diora”  Radio  Plants,  as  the  first  in 
Poland,  vllll  bfegln  the  production  of  mine  radio  telephones. 
Preliminary  data  indicate  that,  under  normal  working  condi¬ 
tions  in  a  mine,  the  radio  telephone  will  ensure  communica¬ 
tion  at  distances  up  to  1>000  meters.  Such  a  device  will 
operate  on  frequency  modulation.  Its  weight  will  amoUht  to 
about  four  kilograms.  About  1,500  such  radio  telephones  are 
expected  to  be  produced  by  1965. 


Marketing  Problems 


The  partial  saturation  of  the  market  with  domestically 
manufactured  receivers,  which  ensued  as  a  result  of  the  ac¬ 
tivities  of  radio  plants,  is  felt  to  an  increasing  extent. 
This  forces  the  plants,  on  the  one  hand,  to  make  their  pro¬ 
ducts  more  attractive  to  the  customers  by  supplying  them 
with  more  advanced  receivers,  and  on  the  other  hand— to 
become  more  interested  in  foreign  markets. 

Export  production  under  our  conditions  calls  for  specific 
requirements  which  cannot  always  be  easily  fulfilled.  There 
is  still  much  to  be  desired,  especially  in  the  fireld  of 
finishing,  because  very  often  the  external  appearance  of 
our  receivers  does  not  match  their  actual  quality.  This  con¬ 
dition  has  recently  improved  and  the  new  series  of  such  re- 
ceivei’s  as  “Kos"or  “Caljipso"  will  be  ina  position  to  compete 
effectively  with  receivers  manufactured  by  foreign  firms. 

In  the  past  "Diora”  products  have  been  exported  only  to 
the  Hear  East  and  to  African  countries,  and  basically  only 
recognized  models  were  delivered.  The  transactions  conclu¬ 
ded  by  the  "Diora"  plants  with  foreign  buyers  at  the  Poznan 
Hair  last  year  Indicate  that  this  situation  is  changing  in 
favor  of  the  plant. 


In  addition  to  improving  the  quality  of  presently  produced 
assortments,  the  volume  of  exports  will  affect  the  planning 
of  production  with  respect  to  transistor  receivers  and  tele¬ 
vision  setsi 


Captions 

Figure  1,  Wiring  of  radio  Receiver  sets  at  the"Diora*‘  Radio 

Riants 

'j 

Figure  2.  ”Slask"  radio  receiver 
Figure  3.  **Sonatlna”  radio  receiver 
Figure  *'Symfonia"  radio  receiver 
Figure  5,  "Kos"  radio  receiver 

Figure  5,  Plate  with  printed  circuit  of  the  "Kos"  radio 
receiver 

Figure  7,  "Calypso”  radio  receiver 
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[This  is  a  translation  of  an  article  by  Engr  Rys-, 
zard  Zygmunt  in  Przeglad  Mechaniczny,  Vol 
No  2,  25  November  1959^  Warsaw,  page  "Vo;  obu. 

3557-W/9I 


The  Gas  Plant  Building  Enterprise  was  founded  in  1952* 

Its  work  Includes  the  construction  equipmpt  and  installa¬ 
tion  of  gas  furnaces,  in  operating  as  well  as  newly  built 
gas  plants. 

The  gas  plants  in  Wroclaw  VIojewodztwo  constitute  one  of 
the  maior  oonoentrations  of  this  kind  of  plant  in  Poland,  In 
order  to  meet  the' demands  connected  with  the 
and  e^cpanslon  of 'gas  works,  a  section  of  the  Gas 
ding  Enterprise  was  organized  in  Wroclaw,  which 
Wroclaw  Opole,  Katowice,  and  Krakow  Wo jewodztwos.  Most  of 
the  work,  however/  is  being  carried  out  by  the  Wroclaw 
section  in  the  Wroclaw  Wojewodztwo  area. 


Over  80  percent  of  the  existing  gas  plants  were  reconst¬ 
ructed  or  restored  by  the  Gas  Plant  Building  Enterprise. 

The  facilities  in  old-type  gas  plants  were  very  versatile 
which  caused  a  lot  pf  trouble  in  the  ordering  of  materials 
(ceramics  in  the  first  place),  as  well  as  in  carrying  out 
the  woi’l:  Itself . 


In  order  to  systematize  the  work  and  introduce  standard 
matex’ials  and  equipment,  the  Gas  Plant  Building  Enterprise 
organized — in  addition  to  its  “Gazoprojekt  Gas  Plant  Plan¬ 
ning  Office— a  design  workshop.  The  range  of  work  conducted 
by  t’  e  Gas  Plant  Building  Enterprise  is  very  broad 
consistently  expanding.  The  production  capacity  (of  the 
Wroclaw  section)  is  also  increasing.  In  1959  it  reached  470 
percent  of  the  1952  capacity  and  about  150  percent  of  the  • 
1947  capacity. 


The  production  tasks  for  19^0  and  the  following  years  are 
even  higher  in  connection  with  the  considerable  development 
of  the  industry  and  expansion  of  citleis  in  Lower  Silesia. 


The  scope  of  work  of  the  Gas  Plant  Building  Enterprise 
includes  the  construction  and  restoration  of  the  following 
facilities: 

Retort  gas  furnaces 
Vertical  compartment  kilns 

Horizontal-compartment  ahd  oblique-ciyyinartments  kilns 

Various  type  gas  generators 

Oontrbl  and  machine  room  equipment 

Construction  of  production  pipe  lines 

Cbttrell  [or  electric]  filters 

Steam  boilers 

Ammonium  and  benzine  rinsing  facilities 
Gas  desulfurizing  facilities 
Various  types  of  gas  refrigerators 
Coal  hoists 

Transportation  and  grading  equipment 
Damping  towers  :  ■ 

Gas  tanks 


Photo  Captions 

Figure  1.  Gas  generator  plant 
Figure  2.  Vertical -compartment  furnace 
Figure  3,  Gas  tank 

Figure  4.  Vertical -compartment  furnace  (gas  outlets  from 
the  compartments) 
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POUND 


” Choolanow"  Mechanical  Equipment  Plant  In' Choolanow 


[This  is  a  translation  of  an'h;article  by  Ferdynand 
Blauciak,  manager,  in  Przeglad  Meohaniczny,  Vol 
XVIII,  .No  2,  25  November  1959 j  Warsaw.,  pages 
748-? 49;  CSOt  3667-N/103 

The  "Chocianow"  Mechanical  Equipment  Plant  in  Chocianow 
is  basically  specialized  in  the  production  of  medium  size 
vertical  drilling  machines. 

In  1951  the  plant  was  producing  only  machine  casts  and 
molds-- both  for  selling  purposes.  At  the  same  time  pre-  v 
parations  fdr  the  production  of  drlliing  machines  were 
under  way.  In  1953  “the  efforts  of  the  personnel  were 
rewarded  by  the  completion  of  a  prototype  of  the  type  WKA~25 
drilling  .machine.. 

The  year  1954  brought  further  expansion  , to  all  depart¬ 
ments;  mechanical,  assembly,  and  tool  departments.  The 
first  series  of  type  WKA-25  drilling  machines— 58  in  all'— 
were  produced  during  that  same  year.  This  year  could  be 
considered  the  turning  point  for  the  "Chocianow”  plant  per¬ 
sonnel,  because  since  then  progress  has  been  made  not  only 
in  carrying  out  the  plan  but  even  in  exceeding  the  monthly 
plans. 

Since  1955  the  production  assortment  has  been  enriched 
by  one  more  type  WE-20  drilling  machine.  In  addition  to  the 
l4o  type  WKA-25  drilling  machines,  675  type  WE-20  drilling 
machines  were  produced. 

The  years  I956-I958  are  characterized  by  a  further  dyna¬ 
mic  development  of  the  plant.  The  production  of  type  WE~20 
drilling  machines  increased  from  675  (produced  in  1955)  to 
810,  and  the  production  of  type  V/KA-25  f^om  l40  to  402, 
Furthermore,  the  production  of  type  WEc-25  drilling  machines 
seven  of  which  were  produced  in  1958,  was  launched.  During 
that  same  period,  a  prototype  of  the  type  WKA-40  drilling 
machine  was  produced.  However,  in  view  of  the  great  demand 
for  this  type  of  drilling  machine,  which  for  objective  rea¬ 
sons  could  not  be  met  by  the  plant,  their  production  was 
transferred  to  the  Rzeszow  Transportation  Equipment  Plant, 


The  type  WKA-25  and  lffi-20 
only  in  this  country  but  abroad  as  well. 

marh  won  popularity,  in  such  countries  aS  Yugoslavia,  Tur-  . 
key,  China,  Korea,  Luxembourg,  Vietnam,  Brazil,  Sweden, 

England,  and  Egypt. 

In  1959  the  production  of  the  “Choolanhw''  FTOtMechanloal 
Equipment  Plant]  continued  to  Increase  qualitatively  a 
TAffsii  miantltativC'lv.  In  accordance  with  the  plan,  tne 

number  of  type  WICA-25  ^^5}j^2®^?lue''mIchiSes--i^^ 

450,  while  the  number  of  type  Xffi-20 

view  of  the  introduction  of  more  advancad^models--is  drop 
ninp  to  500.  The  production  of  t3npe  WRc-25  drilling  ma 
chines  is  increasing  to  30,  type  WICB-03  to  30,  and  yg  - 
25  to  300, 

Prom  the  above  data  it  results  that  the 
the  entire  described  period  is  characterized 

development.  It  should  be  added  °seSlv 

of  this  year  the  5,CC0th  drilling  machine  left  the  assembly 

hall.  - 

Since  its  very  beginning  the  "Chocianow" 
producing,  in  addition  to  drilling  machines,  molds  for  its 
own  needs  as  well  as  for  those  of  its  customers. 
field  the  production  also  Increased  considerably.  where_ in 
1951  the  casting  department  produced  29o  tons  of  casts,  the 
1959  plan  calls  for  the  production  of  4,200  tons. 

The  main  buyers  of  casts  produced  by  the  "Chocianow”  FUM 
are  the  Wroclaw  FUM,  the  Warsaw  Press  Plant, 

FUM,  the  V/arka  FUM,  the  Pfuszkow  CBKO  [Central  Ship  Desig¬ 
ning  Office],  the  Andrychow  FUM,  and  the  Glogow  PMB  [Buil¬ 
ding  Machinery  Factory]. 

Parallel  with  the  production  of  new  type  drilling  machines, 
experiments  with  the  prupose  of  producing  paper  cylinders 
for  the  Clepllce  Paper  Machinery  Factory  were  conducted. 

After  a  time  the  experiments  yielded  favorable  results  and 
the  production  of  paper  cylinders  began  for  the  first  time 
in  Poland.  This  achievement  may  certainly  be  consioered  as 
a  success  on  the  European  scale.  The  first  good  cylinders, 
in  the  number  of  12,  were  released  in  1958  and  were  consi¬ 
dered  as  anti-rimport  production,  in  view  of  the  fact  that  up 
to  then  they  had  had  to  be  imported  from  abroad.  Owing  to 
the  launching  of  this  production,  the  Ciplice  PapJ^:’  Machinery 
Factory  became  to  a  great  extent  independent  of  the  import  ol 
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paper  cylinders,  which  had  consumed  considerable  amounts  of 
foreign  currency. 

The  basic  development  indices  of  the  "Chocianow"  FUM  for 
1960-1965  run  as  follows:  the  over-all  production  in  I965 
will  increase78  percent  with  respect  to  the  expected  1959 
production.  This  pertains  to  quantitative  as  well  as  qua¬ 
litative  growtii.  The  production  of  paper  cylinders,  which 
during  the  fl^Sk-year  period  is  expected  to  reach  a  total  of 
600,  desei^ves  g)|l?ticular  attention. 

In  agreement  with  the  plan,  the  "Chocianow"  FUM  is  ex¬ 
pected,  in  the  Immediate  future,  to  fully  satisfy  the  de¬ 
mands  of  the  Cieplice  Paper  Machinery  Factory  for  paper 
cylinders,  as  well  as  those  of  the  entire  domestic  paper  in¬ 
dustry,  In  this  Way  the  problem  of  importing  paper  cylinders 
will  be  entirely  solved.  What  is  more,  the  paper  cylinders 
manufactured  by  the  "Chocianow"  FUM  will  become  a  valuable 
export  product,  since  the  Cieplice  Paper  Machinery  Plant  de¬ 
signates  a  major  part  of  its  production  for  export. 

At  present  the  "Chocianow”  FUM  is  not  being  basically 
expanded.  The  entire  attention  of  the  management  is  concen¬ 
trated  on  the  problem  of  further  mechanization  and  moderni¬ 
zation  of  the  production  process. 
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POLAND 

The  Port  of  Gdansk  in  the  Five-Year 

TThis  'le  a  translstion  of  sn  article  by  Magister  B» 

Kivi»h  6f  the  oaansk  Port  Admlnlstratlpn  (Zarzad  Portu 
Gdalek)!  in  Teohnlka  1  Gosppdarka  Morska^  CSO-seJp-N/al 

11,  November  1959,  Odynia,:  pages.  SAl-S'tS,  CSO.3009  n/a  J  ^ 

devSp*^lnnr?bf  p^^l  . 

£id^!=^rfs^e^rt:dTbarfn 

loaded  about  5  million  tons.  Thus,  It  is  to  oe  e^ecoea^unav^^ 

the  planned  assumptions  will  be  considerably  ns'-^oliows: 

the  division  into  ^’^^^'^^^^^OQ^^QQA^^Qng^-^Xumber,  350,000  tons; 
coal,  2,300,000  tonsr  ore,  j90|-0^^  It 

follows  from  this  that  the  will 

versal  character  and  the  sf-ii°bulk  pro¬ 

be  'changed  considerably.  The  share  of  bulk 
ducts  will  decrease,  while  there  will  be  an  increa 
reloading  of  general  cargo. 

Despite  the  more  difficulty  technology  of 
^nr•■p^aflqp  ±’h.  its  labor  absorption,  the  basic  qualitative  in 

dices  of  the  work  of  the  port  should  be  of^servl- 

It  is  assumed,  among  other  things,  that 

clng  ships  will  increase  by  44  percent  and  th  time  of  their 
stay  in  port  will  be  cut  by  an  average  of  15 
Similarly,  an  increase  of  33  percent  in  the  product!  y 
labor  of  reloading  brigades  is  expected. 

The  Implementation  of  these  tasks  would  not^be  possible 
with  the  present  operational  and  ■^®®^nical  potential  ^ 

Dort  and  with  the  present  methods  of  organization  and  rech 

So^ogrof  reloading.  In  these  fields  /t?,!;^ri?r?his  it 
more  forward  very  extensively.  In  ®®nnecuion  with 

p-nected  apart,  from  new  Investments,  to  attain  a  posoi 
bly  complete  mechanization  of  reloading  of  general  cargo  n 
fields  and  in  warehouses  and  a  further  expansion  of  ^ 

scope  of  mechanization  in  stowing  general  cargo.  The  mechani 

.  .j  1 
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zation  of  heavy  reloading  work  would  guarantee  fast  servi¬ 
cing  of  the  ship,  less  effort  on  the  part  of  the  workers, 
and  a  reduction  in  employment.  The  new  Five-Year  Plan  should 
also  solve  the  difficult  problem  of  mechanization  of  lumber 
reloading  and,  as  concerns  bulk  cargoes,  tne  problem 
further  mechanization  of  trimming,  [presumaoly,  installing 
shifting  boards]. 

Directly  connected  with  the  problem  of  mechanization  is 
the  Question  of  adapting  all  general  cargo  quais  for  work 
with  itieohanized  equipment  and  the  provision  of  repair  and 
technical  facilities  for  that  equipment. 

The  problem  of  improving  the  professional  skips  of  the 
Pbft  staff  should  be  solved  by  means  of  all-round  tpipng. 

In  the  new  situation  it  will  also  be  possible  to  ptroduce 
several  new  and  better  technological  solutions. 
from  specialization  of  reloading  brigades,  the  p  ^^a- 

nsk  has  the  ambitious  task  of  increasing  the  produetpn 
utilization  of  the  working  day  by  at  least  percent. 

In  speaking  of  port  cadres  the  very  important  matter  of 
the  volume  of  employment  of  the  basic  group  of  empoyees— 
namely,  the  reloading  workers— should  be  mentioned,  _pe 
problem  is  that  the  planned  reserve  of  201  workers  per¬ 
cent  of  the  total)  is  definitely  too  small  to  cover  fluctua¬ 
tions  in  employment  connected  with  the  nonuniformity  of  re¬ 
loading,  According  to  past  experience,  this  reserve  snould 
be  greater,  especially  since  in  the  future  the  non-unporm 
influx  of  cargoes  to  the  port  will  also  create  peaks  an- 
"jams.“  No  basic  changes  should  be  expected  in  this  connec¬ 
tion. 

Investment  allocations  were  lowered  in  compartison  wip 
the  orginal  assumptions  by  over  100  mpiion  zlotys  pn  the 
Seven-Year  Plan— that  is,  for  1959-1965— they  were  lowerp^  ^ 
by  175  million  zlotys),  and  it  was  not  taken  into  apount^- 
that  the  costs  of  individual  hydrotechnical  Jobs  and  invep- 
ment  purchases  increase  from  year  to  year,  pe  port  of  Gdan¬ 
sk  became  engaged  in  very  costly  long-range  hydrotechnical 
Jobs  (not  undertaken  in  other  ports),  connected  with  the  re¬ 
construction  of  the  Port  Channel. 

In  connection  with  this,  to  keep  within  the  limits  of  the 
allocations,  the  port  will  have  to  give  up  serveral  planned 
investments— namely,  the  reconstruction  of  tne  Mewy 
completion  of  construction  of  the  Westerplatte  quai,  cutcing 
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The  Curve  of  Fiv^  Whistles,  ;the;^eTnblitlon  of  the  eSstem 
braker,  and  the  reconstruction  pf  tlie  Oiiwa  quai. 

It  would  be  particularly  painful  for  the  port  to  abandon 
the  completion  of  jobs  In.  the  Port  Channel  region*  Even 
now  the  entrance  to  the  port  of  Gdansk  and  the  curve  at  port 
capltainCy  do  not  give  full  traffic  and  shipping  safety. ^ 

The  sailing  route  in  the  Port  Channel  will  become  constantly 
narrower  and  shallower  because  water  undermines  the  embank- 
ment  on  the  side  of  the  Westerplatte' quai land  brings  mud. 
into  the  water  route.  Thus,  every  year;. that  prolongs  the 
Investments  in  that  region  causes  additional  losses  for  the 
national  economy  because  the  amount  . that  will  have  to  be 
spent  after  the  completion  of.  the  investment  to  deepen  the 
Port  Channel  increases*  For  this  reason  this  item  in  the 
investment  outlays  should  be  preserved  at  the  figure  planned 
in  the  orginal  assumptions,  : 

It  seems  tha t; it. .cannot  be  required  that  the  Port  Admini-.  ,■ 
stration,  complete  the  work  in  the.  Port  Channel  at.  the  cost  ^ 
of  relinquishing' basic  investments;;'  increase  its  operational 
ancV  technical  po-faential,  and  .ensuring  the  execution  of  the 
reloading  tasks  given  to  the  port  in  the  Five-Year  Plan*  A 
situation  could  then  arise  in  which  the  port  would  not  have 
the  number  of  installations  necessary  for  the  execution  of 
current  reloading  work.  Since,  apart  from  the  Port  Adminis¬ 
tration,  the  users  of  the  port  are  the  Gdansk  Shipyard  (Stoc- 
znia  Gdanska)  and  the  GPN  [Centrala  Produktow  Naftowychj 
Petroleum  Products  Center],  both  the  Ministry  of  Machine  In¬ 
dustry  and  the  Ministry  of  Chemical  Industry  should  make 
efforts  to  obtain  additional  investment  credits  for  this  pur¬ 
pose*  In  even  a  few  years,  if  the  port  Channel  is  not  re- 
conS'fcructed,  larger  ships  built  by  the  Shipyard  will  not  be 
able  to  exit  from  it.  The  same  applies  to  the  entry  of 
large  tankers  (above  20,000  deadweight  tons)  unloading  liquid 
fuel  at  the  CPN  reservoirs. 

Among  other  port  investments,  it  is  first  of  all  necessary 
to  call  attention  to  the  planned  addition  of  reloading  instal¬ 
lations  and  warehouse  space  to  the  quals  at  the  Wladyslaw  IV 
dock.  These  quais  are  the  busies.t  in  the  port  of  Gdanskj 
they  contain  "bhe  Chinese  and  Swedish-Finnish  line  bases  and 
show  a  tendency  toward  increased  turnover.  The’  Five-Year  Plan 
provides  for  the  construction  of  a  warehouse  of  the  .second 
line  in  the  Marchlewski  quai  and  the  purchase,  from  import, 
of  three  Dutch  3.  to  6  ton  cranes  with  a  reach  of  up  to  32 
meters.  The  Warynski-^uai  will  receive  six  general  cargo  3- 
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to  6-ton  cranes  with  a  long  reach.  The  surface  of  the  fields 
will  also  be  reconstructed.  The  existing  so-called  social 
building  (cloak  room,  baths,  waiting  room)  will  be  expanded 
to  accommodate  another  350  persons, 

Reloadihg  Region  II  constitutes,  among  other  things,  the 
base  of  the  Levant  line*  In  the  next  few  years  serious  mo- 
derhizatibri  IS  planned  on  this  sector.  Some  of  the  recon¬ 
struction  projects  at*e  the  old  part  of  the  Vistula  Terminus 
(Dworzec  Wislany)  qUai-  (length  about  300  linear  meters), 
the  “Vistula"  warehouse,  and  the  surface  and  approach  roads 
for  mechanized  transpbrt.  The  addition  of  five  3-‘fcon  cranes 
and  an  installation  for  trimming  powdery  cargoes  in  covered 
cars  should  basically  ensure  the  execution  of  the  reloading 
targets  of  this  sector  of  the  port. 

However,  one  more  very  essential  problem  emerges  here. 
There  is  no  doubt  that  the  problem  of  expansion  and  adapta¬ 
tion  of  the  port  railroad  junction  is  strictly  connected 
with  the  modernization  and  expansion  of  the  port.  It  has 
to  be  admitted  that  the  railroads  did  not  do  enough  in  this 
direction.  Meanwhile,  the  increasing  port  turnover  requires 
efficient  railroad  service.  Improperly  or  insufficiently 
solved  railroad  problems  may  cause  delays  and  lower  the  qua¬ 
lity  of  servicing  the  ships. 

In  the  port  of  Gdansk  it  is  urgently  necessary  to  recon¬ 
struct  the  Zaspa  rail  junctions  (direct  connection  between 
the  Zaspa  station  and  the  quals  of  the  Wladyslaw  IV  dock) 
and  the  Vistula  Terminus  junction  (transfer  of  the  freight 
station  in  the  direction  of  Letnlewo),  It  should  be  remem¬ 
bered  that  nearly  70  percent  of  the  reloading  of  general 
cargo  vjill  be  concentrated  on  the  Wladyslaw  IV  dock — that  is, 
over  900,000  tons  a  year,  and  about  800,000  tons  of  general 
and  bulk  cargo  and  grain  will  be  handled  in  the  Vistual 
Terminus  region.  The  present  set-up  of  tracks  and  other  rail 
road  constructions  does  not  guarantee  a  uniform  and  punctual 
railroad  service  for  reloading  operations. 

The  railroad  ministry  should  once  again  revise  its  inves¬ 
tment  intentions  concerning  work  connected  with  the  recon¬ 
struction  of  the  above-mentioned  rail  junctions  in  the 
port  of  Gdansk, 

In  connection  with  the  development  of  the  Vistula  Ter¬ 
minus  it  should  be  mentioned  that  the  correct  decision  to 
localize  the  central  supply  warehouses  and  a  transport  base 
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in  the  hinterland  of  the  Vistula  Terralhus  is  ready  for  imple- 
mentatipn.  The  problem  is  that  the  proper  investment  alio- 
cations  for  tfiese  projects  hould  be  included  in  the  latest 
version  of  the  plan.  ’ 

The  modernization  of  the  mining  dock  was  to  consist , part¬ 
ly  of  the  reconstruction  and  deepening  of  the.  ore  qual^  This 
solution  was  finally  abandoned  (lack  of  credits) At.  present 
another  conOept  is  in  the  course  of  implementation,  which 
consists  of  placing  pontoons  3  to  5::;meters  wide  at  the  ore 
quai.  ,  In  this  way  large  ore  ships  would  be  ablO  to  enter 
the  dock  and  stop  3  to  5  meters  from  the  qUai,  closer  to  the 
main  stream  where  the  depth  is  greater,  in  addition  the  ore 
quai  will^be  equipped  with  seven  new  lO-ton  cranes  and  one 
lA  15*^ ton  bridge.  The  Coal  quai  will  also  receive  four 

10-ton  cranes  and  a  coal  bunker.- 

Especially  noteWorthy-  Is^'  the  fact  that  in  the  next  five 
years  the  problem  of  mechanization  of .  lumber  reloading, 
difficult  for  the  workers  and  very  labor- 

It  is  psecifically  planned  to  co- 
00,000  square  meters  of  the  lumber 
stage,  construct  loading  Installations 
I*  for  plywood,  and  purchase  a  proper  quan- 

small  locomotives,  self-propelled  cranes, 
if-T etc.  This  will  greatly  speed  up  the 
tS°lumber^port^^^  facilitate  important  employment  cuts  in 

which  should  be  solved  in  the 
di  al  activation  of  the  industrial 

the  Kaszuby  Canal,  It  is  true  that  the  plan  pro- 

chasf  construction  of  a  warehouse  and  the  pur- 

cranes,  but  much  more  should  be  done 
®  port  intends  to  concentrate,  here  the  reloading 
base  for  the  export  of  agricultural  and  forest  products  and^ 

southern  fruit,  it  is  necessary  to  adapt 
the  eu.isting  warehouses  and  other  space,  possibly  at  the 
expense  of  foreign  trade  enterprises.  On  the  other  hand,  the 
intended  conversion  of  the  scarp  quai  into  a  “plate”  one, 
cost  take  place  in  the  next  few  years  because  of  the  highL 

The  total  cost  of  purchasing  mechanized  equipment,  both 
This°inrinL^^r?^  Will  reach  the  sum  of  38  million  zlotys. 

trip  PA-Pt^^  L  cranes,  laying  machines,  elec¬ 

tric  carts,  small  locomotives,  etc.  The  floating  equipment 
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will  be  increased  by  two  floating  cranes,  five  tugs,  one  port 
icebreaker,  one  pilot  cutter,  five  general  cargo  barges,  four 
motor  boats,  one  bunker  boat  for  liquid  fuels,  and  one  pon~ 
toon  for  the  transport  of  heavy  cargoes. 

Among  the  general  port  investnients  in  the  Five-Year  Plan 
it  is  intended  to  construct  a  transport  base,  central  supply 
warehouses,  central  port  Workshops,  an  administration  buil¬ 
ding,  and  a  complete  telephone  and  radio  network  for  the 
port. 

In  the  current  programming  premises  for  the  port  of  Gdansk 
in  the  approaching  Five-Year  Plan  there  waS  no  provision  for 
the  problem  of  location  of  the  liquid  fuel  base. 

There  are  various  concepts  for  this,  including  the  con¬ 
struction  of  a  special  petroleum  port.  However,  nothign^has 
been  done  so  far  in  this  field,  and  meanwhile  the  servicing 
of  tankers  does  not  give  full  security  for  the  port.  The 
port  continues  to  hold  to  the  concept  of  eliminating  from 
its  area  the  reloading  of  liquid  fuels.  Under  these  condi¬ 
tions  there  can  be  no  possibility  of  expanding  the  existing 
base  of  liquid  fuels.  In  the  port  only  a  small  base  for 
bunker  purposes  and  port'  needs  should  remain. 

One  more  problem;  road  investments.  A  considerable  deve¬ 
lopment  of  raod  transport  is  expected  in  the  Five-Year  Plan, 
This  means  that  a  large  quantity  of  products  will  be  brought 
to  the  port  in  trucks.  The  state  of  the  approach  roads  to 
the  port  is,  to  say  the  least,  unsatisfactory.  The  municipal 
authorities  of  Gdansk  should  think  about  this.  This  applies 
to  specific  transport  routes  in  the  New  Port  and  the  construe 
tion  of  a  road  Joining  the  New  Port  with  Gdynia,  via  Brzezno, 
Jelltkowo,  and  Sopot,  It  is  possible  to  utilize  the  existing 
hard  road  surface  along  the  sea.  This  would  shorten  the 
route  by  6  kilometers  and  relieve  the  only  Gdansk-Gdynia 
route. 
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POLAND 


New  Polish  and  Hungarian  Fort  Cranes 

[This  is  a  translation  of  an  unsigned  article,  in 
Technika  i  Gospodarka  Mbrska,  Vpl ^IX,  No  ll,  Nove¬ 
mber  i959i  Gdynia,  pages  364-3^^>  CSO:  3659rN/b]  , , 


New  Type  of  the  Sid:e-Thrust  Crane 


in  the  No  1,  1956  issue  of, Technika  i  Gospodarka  Morska 
we  published  an  item  on  side-tKru'st'  'crahes  (zuraw  bocznp- 
v/ypadowy)  designed  abroad  and  based  on  Italian  inventions. 

At  present  we..:return  to  this  problem  in  connection  with  an 
interesting  solution  prepared  by  the  Bureau  pf  Maritime 
Construction  Designs  (Biuro  Projektow  Budownictwa  Morskiego) 
in  Gdansk, 

The  basis  of  the  solution  was  an  idea  of  Maglster  Engr 
St,  Szwankowski,  which  the  Mechanical  Workshp  (Pracownia 
Mechanlczna)  of  the  BPBM  [Biuro  Projektow  Budownictwa  Mor¬ 
skiego;  Bureau  of  Maritime  Construction  Designs]  used  to 
prepare  a  concept  draft  (author  Magister  Engr  M,  Morawskl). 
Both  inventors  presented  the  design  to  the  Patent  Office 
(Urzad  Patentowy),  which  recognized  it  as  employee  improve¬ 
ment  No  I5S29. 

The  side-thrust  crane  has  the  purpose  of: 

1)  Ensuring  complete  safety  of  work  with  simultaneous  re¬ 
loading  with  two  or  three  cranes  per  hold, 

2)  Improving  the  working  conditions  of  the  crane  opera tor^ 
because  the  working  movement  is  no  longer  rotary, 

3)  Shortening  the  cycle  of  work  of  the  crane.  According 

to  a  cdetailed  analysis  of  the  theoretical  cycle  of  work,  the 
reloading,  in  relation  to  a  traditional  crane  with  44  cycles 
per  hour,  will  be  speeded  up  21.6  percent.  In  reality,  taking 
into  account  the  time  of  work  involved  in  attaching  and  deta¬ 
ching  loads  and  waiting  for  the  formation  of  sufficient  load 
quantity  the  side-thrust  cyane  will  speed  up  the  relaoding 
from  10  to  15  percent.  '  . 

4)  Giving  additional  advantages,  in  that  the  stay  of  ships. 
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the  duration  of  which  is  determined  by  the  so-called  law  of 
the  largest  hold,  will  be  shorter  because  of  the  possibility 
of  serving  the  largest  hbld  with  two  or  three  cranes. 

The  experts  who  examined  the  solution--’Prof  Dr  Engr  a , 
Peatkiewicz  and  Magister  Engr  T,  Bury — stated  that  'the  sys¬ 
tem  of  the  sido'-thrust  arm  constitutes  a  interesting  attempt 
to  solve  the  difficulties  occurring  in  port  reloading  with 
traditional  types  of  sranesi  The  transfer  of  load  solely 
with  the  aid  of  thrhst  will , create  much  more  advantageous  co¬ 
nditions  for  the  arms»;'-particularly  those  consisting  of  one 
part--because  in  the  case  of  a  side-thrust  crane  the  centri¬ 
fugal  forces  can  practically  be  ignored.  It  is  much  easier 
to  eliminate  a  flat  pendulum  movement  than  a  space  pendulum 
movement.  A  further  improvement  is  the  possibility  of  at¬ 
taining  close  proximity  of  cranes  cooperating  in  unloading. 

The  experts  considered  the  construction  of  a  ]^rototype  to 
be  most  desirable.  The  continuation  of  further  work  on  this 
type  of  crane  was  also  found  to  be  desirable  by  the  Commis¬ 
sion  on  Inventions  (Kbmlsja  Wynalazczosci)  of  the  Ministry 
of  Shipping  and  Water  Economy  (Min,  Zeglugi  i  Gospodarki 
Wodnej)  (during  a  meeting  on  15  October  1953). 

The  Implementation  of  the  next  stage  and  the  preparation 
by  the  BPBM  of  an  expanded  prllminary  design  (Engrs  Morawskl, 
Siwkowskl,  Nargiel)  and  of  a  model  of  the  crane  made  it  pos¬ 
sible  to  formulate  precisely  the  characteristics  of  the 
crane. 

The  principle  of  operation  of  the  crane  consists  in  the 
fact  that  the  crane  has  all  the  basic  characteristics  of  a 
conventional  gantry  rotational  thrust  crane,  with  the  dif¬ 
ference  that  the  arm  may  be  raised  to  the  vertical  level 
and  inclined  in  the  other  side  of  the  crane,  Sucha  solution 
facilitates  the  effecting  of  reloading  with  the  use  of  only 
two  movements — raising  (or  , owe ring)  of  the  hook,  and  change 
in  reach. 

The  operator’s  cabin  during  change  in  reach  turns  in  such 
a  way  that  the  operator  always  has  the  hook  in  front  of  his 
eyes.  With  a  change  in  reach,  the  hook  moves  almost  exactly 
in  a  horizontal  plane,  making  a  very  flattened  elliptical 
movement. 

The  possibility  of  concentrating  side-thrust  cranes  Is^ 
very  great  (for  example,  ten  cranes  serving  a  standard  ship 
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with  a  loading  capacity  of;  10  deadweight  tons  with  three 
crane's  each  at  the  two  largest  holds— the  second  and  the 
fourth) . 

I'/hen  there  10  no'  dariger  of  collision  with  the  neighboring 
crane,  the,  cranks  scan.:  work  with  additional  reaching  and  tur¬ 
ning  movements*  I 

The  specifications  of  the  crane,  prepared  in  two  alterna¬ 
tives,  are  as  fcllov/s; 

Unchanging  lifting  capacltyl-3  tons 

Asymmetrical  reach  23/21  meters  (for  the  alternative  with 
screw  propulsion  of  reach)- 
Lowest  reach— 7*5  meters 
I/idth  of  the  gantry— 14.3  meter's 

Height  of  raising  above  head  ...of  .traveling  rail— 28*0  meters 
Height  of  lowerring  belov^  hdad''of  traveling  rail-10,0  meters 
Speed  of  llftlng--6o.'meters  ■  per  minute 

A.verage  speed  of  the  horizontal’ m'oyement  of  the  hook— 150 
meters  per  minute  ■  . 

Speed  of  rotation — two  rotations  per- minute. 

Speed  of  gantry,  travel— .20 -me te;rs  per  minute 
Power  of  reach-changing  engine— 22/30  kilowatts  per  horse¬ 
power 

Power  of  rotation  engine— 9,3/13  kilowatts  per  horsepower 
Power  of  traveling  engines— 2  x  5.2/7  kilowatts  per  horse- 
povfer 

The  engines,  with  a  total  power  of -79*9  kilowatts  receive 
variable  current  of  380  volts. 

Total  weight  of  crane-h85  tons,  including  33  tons  of  bal¬ 
last  and  counter  weights 
Greatest  stress  on  wheel — 31  tons 

The  crane  was  designed  in  two  alternatives,  one  of  which 
has  a  screw  propulsion  for  the. change  in  reach  while  the 
other  uses  a  toothed  mechanism. 

The  rotating  part  of  the  crane  consists  of  a  support  pla¬ 
ced  ona  pillar,  on  which  the  tower  and  the  base  of,  the  arms 
are  .Located,  Around  the  support  is  the  machine  chamber  con- 
■bainlng  the  lift  of  the  rotating  mechanism  and  the,  electric 
installations.  The  cabin  of  the  operator  is  located  in  the 
front  part  of  the  support. 

The  horizontal  movement  of  the  hook  during  change  in  reach 
v/as  attained  through  a  compensating  disk.  The  difference  in 
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height,  throughout  the  distance  traveled,  betv/een  the  extreme 
positions  of  the  arm  does  not  exceed  0,5  percent.  The  spe¬ 
cific  set-up  of  the  side-thrust  crane  makes  it  possible  to 
balance  the  arm  very  precisely  with  the  aid  of  block  counter¬ 
weight. 

The  inclihe  of  the  axis  of  rotation  of  the  arm  is  11  de- 
grees>  which  results  in  a  flat  arch  of  the  ellipse  along 
which  the  hook  is  traveling i  The  ''arrow”  of  the  arch  is  2.4 
teeters i 

The  external  pillai*  construction  of  the  crane  permits  a 
safe  entry  from  the  gantry  ot  the  teachine  Chamber  through 
an  opening  out  in  the  pillar. 

The  advantages  df  the  design  are  as  follovrs: 

1)  a  comparatively  low  weight  of  the  rotating  part  (35 
tons: 

2)  a  comparatively  small  radius  of  the  circumference 
(obrys)  of  construction  (3.7  tons; 

3)  easy  assembly  of  individual  components  (tower,  machine 
chamber,  arm,  cabin); 

4)  considerable  durability  of  rotating  elements  (easily 
accessible  bearings); 

5)  safe  access  to  the  machine  chamber  and  operator's 
cabin  during  both  rest  and  operation. 

The  gantry  of  the  crane  is  made  of  soldered  sheet  metal. 

Its  individual  part  will  be  Joined  by  screws  and  rivets  at 
the  assembling  site  and  then  will  be  placed  on  the  qua!  by 
a  floating  crane. 

The  following  was  attained  by  the  application  of  a  three- 
legged  gantry: 

1)  certainty  of  stess  calculations; 

2)  increase  of  the  area  within  the  range  of  the  hook; 

3)  smooth  surface  of  the  land-side  track  (anchoring  tongs 
unneoesssary) ,  which  at  the  same  time  facilitates  possible 
crossing  with  railroad  track; 

4)  good  visibility  from  the  cabin; 

5)  ease  of  production  and  assembly; 

5)  adaptation  of  the  crane  for  easy  work  on  arched  tracks. 

The  duration  of  a  theoretical  cycle,  which  corresponds  (in 
work  with  a  conventional  crane  to  a  change  in  reach  of  17  to  7 


meters,  a  rotation  of  I50  degrees,  and  again  a  change  in 
reach  from  7  to  17  meters,. was  calculated  at  08  seconds. 
This  corresponds  to  53  cycles  per  hour. 

The  Cost  of  the  crane  will  he  about  2.2  million  zlotys 
with  serial  production,  Tte  assumed  lifespan  of  the  cons¬ 
truction  is  about  25  to  30  years,  and  that  of  the  mechan¬ 
isms  about  10,000  hours  of  work. 

The  model  of  the  crane,  together  with  a  model  of  a  con¬ 
ventional  type  crane  also  designed  by  BPBM,  was  demonstra¬ 
ted  by  the  Polish  delegation  during  a  recent  conference  of 
the  Council  of  Mutual  Economic  Aid  in  Leningrad  (compare 
TGII,  No,. 10,  1959)  and  later,  at, the  request  of  the  organi¬ 
zers,  it  was  shipped  to  and.  demonstrated  at  the  Polish  In¬ 
dustrial  Exhibition  in  Moscow* 


New  Hungarian  Cranes 


The  Receiving  Commission  of  the  port  of  Gdynia  visited 
Hungary  in  August  and  September  in  order  to  make  operational 
and  technical  tests  on  two  general  cargo  cranes  slated  for 
the  Rumunskle  qual  in  Gdynia.  The  contract  concluded  with 
the  Hungarian  '%ikex"  Import  and  Export  Center  concerns 
the  construction  of  l4  cranes,  eight  of  which  constitute 
the  equivalent  of  10  cranes  of  the  so-called  C  type,  which 
were  returned  to  the  supplier  because  of  designing  and  exe¬ 
cution  errors.  It  should  be  recalled  here  that  Hungarian 
cranes  of  the  so-called  A  type,  after  some  changes,  are  ope¬ 
rating  satlsfactority  in  the  port  of  Gdynia, 

The  cranes  contracted  for  have  modern  Epeclfications  and ■ 
will  cooperate  with  the  assembly  of  warehouses  20  and  21, 
the  latter  being  the  most  modern  general  cargo  warehouse  in 
Polish  ports. 

The  specifications  of  the  crane  are  as  follows; 

l|  Lifting  capacity— 3  tons 

,  2)  Maximum  and  minimum  reach— 25  and  7«5  meters  respectiv¬ 
ely 

3)  Height  of  raising  above  head  of  rail — 25.  meters 

4)  Height  of  raising  below  head  of  rail— 10  meters 

5)  Hldth  of  the  gantry— 6  meters 


S)  Speed  of  lifting — 6o  meters  per  minute 

7)  Speed  of  change  in  reach— 60  meters  per  minute 

8)  Speed  of  travel — 30  meters  per  minute 

9)  Maximum  stress  on  gantry  wheel — 22  tons 

10)  Speed  of  rotation — 1,6  rotations  per  minute 

11)  './eight  of  crane--73,6  tons. 

The  provisions  of  the  DIN  120  norm  and  those  connected 
with  it  were  used  in  the  construction  of  the  crane.  The 
clnane  is  of  soldered  construction  with  rivet  joints  used 
priiy  to  facilitate  assembly  and  transport.  It  consists  of 
two  basic^parts:  the  gantry  and  the  rotating  part^  including 
the  rotating  pillain*  Thanks  to  this  solution,  a  compact 
construction  was  attained,  which  will  permit  a  high  density 
of  cranes  in  fast  servicing  of  ships.  The  accepted  principle 
for  mechanisms  was  the  block  construction,  characterized  by 
considerably  operational  and  repair  advantages.  In  order  to 
further  improve  the  work  of  the  crane — apart  from  the  safe¬ 
guards  used  previously  in  Polish  ports — automatic  circuit 
breakers  in  case  the  rope  drops  from  the  roll  and  in  case  the 
lifting  capacity  is  exceeded,,  are  being  introduced.  Also, 
the  engine  of  the  lift  is  equipped  with  a  signal  giving  a 
warning  when  the  safe  number  of  rotations  in  lowering  is  ex¬ 
ceeded  , 

The  crane  is  a  thrust  crane  and  the  weight  of  the  arm  is 
almost  completely  balanced.  The  crane  receives  its  power - 
supply  through  a  flexible  cable  and  a  switch;  the  operation 
of  the  cable  roller  is  safeguarded  by  proper  circuit  breakers 
The  cabin  of  the  operator  ensures  good  visibility  of  both 
the  load  and  the  place  of  work. 

The  cranes  are  constructed  by  the  plants  of  "VJllhelm 
Pieck  Vaggon  es  Gepgyar  in  Gyor,  The  cope  of  tests  provided 
for  the  following; 

1)  Statistical  [sic;  static?]  test  of  over-burdening:  4,5 
tons--that  is,  I50  percent  of  the  lifting  capacity. 

2)  Dynamic  test  of  overburdening  the  crane  at  3,75  tons— 
that  is,  125  percent  of  lifting  capacity,  at  which  the  ope¬ 
ration,  of  all  mechanisms  V7as  tested, 

3;  Pour-hour  operational  test  of  the  crane  with  a  3-ton 
load, 

4)  Measurement  of  working  speeds  and  tests  of  the  speci¬ 
fications  of  the  lift. 

5)  Investigation  of  the  geometrical  characteristics  of 
the  crane,  including  an  Investigation  of  the  course  traveled 
by  the  load. 


6)  Investigation  of  effectiveness  of  circuit  breakers 
and  warning  signals, 

7)  Check  of  the  quality  of  construction  and  mechanisms 
after  the  tests. 

All  these  tasts  and  investigations  had  positive  results, 
and  the  shortcomings  of  execution  and  designing  nature  ob¬ 
served  during  the  tests  were  eliminated.  Among  the  inter¬ 
esting  results^  the  following  deserve  attention; 

1)  The  measurement  of  productivity  during  operational 
tests  showed  the  execution  of  37  theoretical  cycles  as  aga¬ 
inst  35  specified  in  the  contract, 

2)  The  automatic  circuit  breaker,  when  exceeding  lifting 
capacity,  showed  reaction  to  regulation  within  about  10  per¬ 
cent, 

3)  The  signal  of  exceeding  the  speed  of  lowering  worked 
correctly, 

4)  The  work  of  the  mechanism  of  change  in  reach  was  very 
smooth  and  quiet. 

As  of  the  middle  of  September,  components  of  these  cranes 
have  been  transported  to  the  port  of  Gdynia,  where,  after 
being  assembled,  they  will  be  subjected  to  a  200-hour  wor¬ 
king  test  and  to  final  receipt.  Three  cranes  are  to  start 
operation  this  year. 
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RUMANIA 


Production  Achievements  in  Chemical  Fertilizers 


[This  is  a  translation  of  excerpts  from  an  article 
by  A.  Constantlnescu  in  Revista  de  Chimie,  Vol  X, 
No  5?  May  1959 j  Bucharest,  pages  252-255;  CSO; 
3380-N/a] 


Before  the  natlohaization  of  the  industries,  the  produce-' 
tion  of  fertilizers  in  19^8  rose  to  179  tons  per  year  in 
terms  of  equivalent  active  substance.  After  the  national¬ 
ization,  the  rate  of  fertilizer  production  Increase  was  as 
follows; 

Rate  of  Growth  of  Fertilizer  Production  ; 

(in  equivalent  amount  of  nutritive  elements) 

1950  1951  195^"  1955  1950.  1957  1958 


1,232  7,237  10,7^5  12,696  16,225  30,^00 

The  rate  of  growth  of  our  fertilizer  industry  in  the  next 
ten  to  fifteen  years  will  bring  our  per-hectare  fertilizer 
consumption  up  to  the  level  of  the  agriculturally  advanced 
countries — that  is,  230  kilograms  per  hectare  of  nitrogenous 
fertilizers  and  116  kilograms  per  hecte.re  of  phosphoric  ones, 
or  70  kilograms  per  hectare  of  nitrogen  and  approximately  27 
kilograms  per  hectare  of  P20^'.  _  , 


:(!  :5c  >ic 


Nitrogenous  Fertilizers.  The  role  played  by  nitrogenous 
fer'briizers  in  increasing  the  harvest  necessitates  the 
est;.V';:,lJ,.-v!,iment  of  large  fertilizer  factories  for  this  type. 
The  Party  and  government,  in  their  concern  for  the  develop¬ 
ment  of  our  agriculture,  have  given  and  continue  to  give 
all  support  to  our  nitrogenous  fertilizer  chemical  industry, 
so  that  it  will  be  able  to  fulfill  not  only  the  tasks 
assigned  but  also  create  a  possibility  for  export. 
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The  nitrogenous  fertilizer  production  for  the  current 
year  will  be  10,039  tons  expressed  in  active  deliverable  sub¬ 
stances  in  the  form  of  Nitrolime  [calcium  cyanamide], 
ammonium  nitrate,  and  ammonium  sulfate. 

Aside  from  the  currently  existing  units,  a  nitrogenous 
fertilizer  section  with  an  annual  capacity  of  100,000  tons 
of  ammonium  nitrate  will  be  placed  into- operation,  'and  for 
1961  ihe  placing  into  opefatibn  of  the  largest  nitrogenous 
ftei'tiiizer  unit  with  an  annual  production  capacity  of 
210,000  tons  is  planned, 

Nitrolime  is  delivered  in  graniiiated  form  and  the  amoionium 
nitrate  in  crystalline  form  and  treated  with  amaranth,  which 
to  a  lafge  extent  eliminates  agglomeration. 

In  order  to  facilitate  transportation  and  handling  by  the 
consumer,  the  ammonium  nitrate  is  delivered  in  sacks,  and 
the  Nitrolime  in  sacks  or  in  bulk  as  requested  by  the  con¬ 
sumers. 


Phosphoric  Fertilizers.  Our  phosphoric  fertilizer  in¬ 
dustry  has  shown  a  rapid  development. 

At  the  present  time  our  country  has  three  units  for 
manufacturing  superphospate,  with  a  [total]  annual  production 
of  ^3,600  tons  of  P20^. 

At  the  "Petru  Poni"  Works,  all  the  superphosphate  will 
be  granulated. 

The  granulating  installation  has  already  been  put  into 
operation.  The  superphosphate  section  was  also  supplied 
with  the  necessary  installations  for  ammonization,  to  give 
a  drier  final  product  of  superior  quality,  devoid  of  free 
acidity,  and  containing  2  to  3  percent  of  nitrogen  in 
addition  to  the  phosphorus. 

In  the  course  of  this  quarter,  the  superphosphate  section 
of  USAS  was  placed  into  operation  and  will  yield  a  product 
of  good  quality  containing  18  percent  Pp^^. 

For  the  fourth  quarter  of  this  year,  it  is  planned  to  put 
into  operation  the  installation  for  the  granulation  of 
superphosphate  with  a  capacity  of  50,000  tons. 
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Granulated  superphosphate  is  treated  with  carbonate, 
especially  with  apatitOj  and  therefore  does  not  agglomerate, 
which  fact  gr  atly  facilitates  its  handling  and  machanical 
use , 

The  superphosphate  section  at  the  Karl  Marx  Chemical 
Combine  operates  with  improvised  installations,  gives  a 
product  with  approximately  16  percent  does  not 

have  granulation  installations.  When  the‘'^"Petru  Poni"  and 
the  USAS  plants  cover  the  production  plans,  the  section  at 
the  Karl  Marx  Chemical  Combine  will  be  taken  out  bf  opera¬ 
tion.  In  the  course  of  this  year  a  part  of  the  granulated 
superphosphate  will  be  delivered  in  sacks i 

Potassium  Fertilizers.  At  present  the  use  of  potassium 
fertilizers  is  not  widespread- itfbur  country;  whatever 
amount  is  used  comes, from  imports.:  The. outlook  for  manu-. 
facturing  and  consumption  is  ehcouraging,  however,  as  will  , 
be  seen  later.  ■  ^  ‘  .  . 

In  19^6  all  fertilizer  piants  struggled  to  fulfill  and 
surpass  the  production  plan  relating  to  cost  reduction  and 
increased  labor  productivity.  •  ;  ■ 

The  folloiifing  have  surpassed  the  production  plans  the. 

I.V.  Stalin  Chemical  Combine,  by'  20.7  percent;  the  No  1  ■ 

Chemical  Combine,  by  16.5  percent;  and  the  Karl  Marx  Chemi¬ 
cal  Combine,  by  11.2  percent.  p,: 

The  problem  of  the  cost  of  fertilizers  in  general  and. of 
nitrogenous  fertilizers  in  particular  will  be  attacked 
radically  throUgh  placing  into  operation  the  large-capacity 
units  mentioned  above,  which  will  allow  us  to  reach  the  world 
price  level. 

.  Although  the  quality  of  fertilizers  has  improved  con¬ 
siderably,  there  are  still  shortcomings  in  this  respect.  For 
example,  they  do  not  always  give  the  same  analysis.  ; However, 
the  tendency  is  toward  a  quality  equalling  that  of  products 
manufactured  in  countries  with  advanced  traditions  and 
technologies,' 

The  behavior  of  the  fertilizers  under  prolonged  storage 
is  not  ideal;  some  of ' the  lots  agglomerate  after  4  to  5 
months  of  storage,  and  the  packaging  used  is  not  sufficiently 
resistant  to  the  action  of  physical  and  chemical  agents. 
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These  defects  will  be  eliminated  in  time--i,e.j  when  the 
fertilisers  will  be  treated  and  granulated. 


Measures  for  the  Future  Development 
of  the  Fertiliser  Industry 


The  support  given  by  the  Party  and  government  to  the 
fertiliser  industry  has  contributed  to  the. fairly  rapid 
development  of  our  fertiliser  industry.  Nevertheless,  the 
quantities  produced  are  not  sufficient  to  cover  the  Current  , 
requirements  and  especially  the  future  requirements  of  the 
countf^^.  Similarly,  the  variety  of  fertilisers  is  not  great 
enough  to  correspond  to  the  great  variations  in  arable  soils. 
The  Party  and  givernment,  in  their  concern  for  the  welfare 
of  the  working  people,  continue  to  accord  the  greatest 
attention  to  the  long-range  development  of  our  fertiliser 
industry.  Thus,  of  the  total  of  17, k  billion  lei  envisaged 
in  the  1959  budget  for  Industrial  investment,  over  20 
percent  is  allocated  for  the  development  of  the  chemical 
industry.  The  investment  allocations  in  the  chemical  indus¬ 
try  for  1959  are  50  percent  higher  than  those  for  195u. 

Of  the  funds  allocated  for  investments,  a  large  part 
goes  to  the  fertiliser  industry. 

Thus  it  is  planned  to  place  the  following  units  into 
operation  in  the  near  future  for  the  manufacturing  of 
fertilisers: 


Phosphoric  Fertilisers 

1.  At  USAS,  the  development  of  the  current  superphosphate 
line  will  permit  the  productive  capacity  in  the  first  quarter 
of  i960  to  rise  to  37j300  tons  per  year  in  terms  of  active 
substance.  The  entire  production  will  be  granulated. 

2.  On  the  basis  of  the  large  reserves  of  complex  minerals 

found  at  Lesul  Ursului,  a  powerful  nonferrous  metallurgical 
industry,  which  will  also  produce  sulphuric  acid,  will  be 
developed  there  by  1965.  The  sulphuric  acid  produced  there 
will  be  used  on  the  spot  in  the  manufacture  of  concentrated 
(triple)  superphosphate.  This  contains  approximately  48 
percent  P2D5  three  times  more  concentrated  than 
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simple  superphosphate,  toch  contains.  16  to  18  percent  P2O5, 

The  installations  planned  ior  cons ti^jiction  are; 
a) _ ^Section  I  for  concentrated  superphosphate,  with  a, 
capacity  of  H-u,000  tons  per  year  in  terms  of  active  suh-  ' 

planned  to  start  production  in  the  second  quarter 
of  1963.  ^ 

_  b)  Section  II,  for  concentrated  superphosphate,  with 
the  same  Capacity,  planned  to  Start  productions  in  the 
Second  quarter  of  196i+.  - 

^oi^struction  of  a  thermophosphate  plant,  26  per- 

^  2  Soda  Plant,  with  a  capacity 

Ox  26,000  tons  per  year  in  terms  of  active  substance*  It 

quarter^of  196^^^^^  this  unit  into  operation  in. the  first 

<  nitrogenous  fertilizer 

industry  will  be  developed  intensively  because  of  the  im¬ 
portance  given  to  it  on  the  basis  of  the  availability  of 
the  raw  material— namely,  methane  gas. 

Aside  from  the  ammonium  nitrate  section  at  the  No  1 
Chemical  Combine  with  a  capacity  of  100,000  tons'  per  year, 
and  the  Combine  for  the  Chemical  Transformation  of  Methane 

!  capacity  of  210,000  tons  per  year,  which 
production  in  the  first  quarter  of  196I, 
trial  objectives,  are  foreseen  in  the  plan  for  the’ 
development  of  the  chemical  industry. 


Potassium  Fertilisers,  Geological  investigation  and 
for  the  identification  of  potassium  salt 
TToSv  ip  have  been  made  for  several  years  within  the  frame¬ 
far  one  deposit  has  been  identified  in  the.Tg,  Ocna 
area,  and  there  are  promising  indications  for  the  identifi- 

deposit.  With,  a  view  to  their  exploitation 
for  the  1959  plan,  the  following  was  undertaken; 

explorations,  through  mining  operations  as 
depCsils^^^^°^^^^°^^  through  drilling  and  boring  for  the  new 
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2.  The  construction  of  a  semi-industrial  station  for  the 
preparation  of  the  minerals,  with  a  view  to  obtaining  , 
concentrated  potassium  salts  with  ^0  percent  K2O, 

[a]  The  construction  of  a  semi-industrial  installation 
with  an  annual  capacity  of  1,500  tons  will  begin. 

3.  In  the  long-range  plan  still  being  discussed  at  the 
CSP  [Comitetul  de  Stat  al  Pianificarii 5  State  Planning  Com¬ 
mission],  the  following  mining  explorations  and  sections  for 
the  processing  of  potassium  salts  are  planned  for  completion: 

[a]  Section  I  for  potassium  salts,  with  a  capacity  of 
40,000  tons  of  40  percent  K2O  per  year,  to  be  placed  into 
operation  during  the  second  quafter  of  1963; 

,  Cb]  Section  II  for  potassium  salts,  with  a  capacity  of 
>+0, 000  tons  of  ho  percent  K2O  per  year,  to  be  placed  into 
operation  in  the  second  quarter  of  19645 

[c]  Section  III  for  potassium  salts,  with  a  capacity  of 
80,000  tons  of  40  percent  K20  per  year,  to  be  placed  into 
operation  in  the  second  quarter  of  1965* 

The  production  capacity  of  the  chemical  fertilizer  plants 
in  the  long-range  plan  for  1965  includes:  1,030,000  tons  of 
phosphoric  fertilizers  (I8  percent  P20^) ;  1,100,000  tons  of 
nitrogenous  fertilizers  (35  percent  nitrogen) .  and  160,000 
tons  of  potassium  fertilizers  (40  percent  K2O) , 

Comparative  Table 

on  Productive  Capacity  for  Chemical  Fertilizers 
in  Tons  of  Active  Substance  for  1959  and  1965} 
as  Foreseen  in  the  Ijong-Range  Plans 


Type 

Capacity  in  Tons 
per  Year 

Increase  in 
Production  in 

Type 

1959 

1965 

1965  over  1959 

A.  Phosphoric  fertilizers 
(with  18  percent  P2O5) 

43,596 

185,400 

4.25  times  ' 

B.  Nitrogenous  fertilizers 
(with  35  percent 
nitrogen) 

10,178 

385,000 

37.82  times 

[Table  continued] 
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C,  Potassimi  fertilizers  '  ' 

(with  ^0  percent  IC20)  -  6^^000  -.not  made  in' 

_ _ 1- : _ ■- 151!?$ 

Total  53,77^  63^s^k00  11. 79  times 

V/ith  respect  to  the  construction  of  the  new  combines  and 
the  development  pf  the  existing  units^  the  plans  foresee  the 
introduction  Of  advanced  working  methods,  in  the  development 
of  the  techttblog^al  procesISj  complete.,  mechanization,  Et 
least  partial  if.hbt  complete  automation,  and  the  assurance 
of  labor  safety  and  hygiene. 


■Planned  Types  of  Fertilizers 

Nitrogenous  Fertilizers .  The  tables  show  that  interest 
in  extending  the  types  of  fertilizers  is  permanent. 

The  large-scale  use  of  urea,  Nitrophos,  and  ammonium  sul¬ 
fate  will  be  possible  in  ithe  near  future, 

*1  •  • 

Ammonium  nitrate  neuti(ali«ed  with  dplomite  will  also  have 
to  be  taken  into  consideration  as  a  new  type  of  nitrogenous 
fertilizer  and  thus  studied  and  experimented  with.  This  is 
a  very  efficaceous  fertilizer  for  lightly  sandy  or  sandy  and 
clayey  soils  which  also  nfed  magnesium  as  fertilizer. 

Another  type  of  fertilizer,  in  which  Unfortunately  there 
is  little  interest,  are  liquid  fertilizers. 

The  efficacy  of  these  fertilizers  in  comparison  with  the 
regular,  solid  fertilizers  Is  no  longer  questionable  in  the 
light  of  experiments  made  abroad. 

Sometimes  liquid  fertilizers  give  even  better  results, 
because  they  make  the  nutritional  elements  more  easily  avail¬ 
able  to  the  plants  and  because  they  contain  a  larger  propOr- 
tioh  of  nitrogen  compared  to  phosphorus  and  potassium 
(naturally  in  the  case  of  complex  liquid  fertilizers) , 

Owing  to  the  fact  that  the  production  of  liquid  nitrogenous 
fertilizers--ammonia  liquid  or  ammonical  solutions— will 
require  considerably  smaller  investments  per  unit  of  nitrOgen 
produced  and  may  be  organized  relatively  quickly,  these  fer¬ 
tilizers  should  be  used  on  a  large  scale  in  our  agriculture. 


Liquid  nitrogenous  fertilizers  also  have  the  advantage 
that  all  handling  and  spreading  and  spreading  operations 
are  completely  mechanized. 


*  ❖  ❖ 


Solid  Complex  Fertilizers*  This  type  of  fertilizer, 
which  is  very  efficaceous  and  advantageous  from  every  point 
of  view,  is  used  very  little  by  us  and  where  it  is  used  it 
is  obtained  as  a  mixture  made  under  primitive  conditions, 
assuring  neither  uniformity  of  the  product  nor  economic 
operation. 

The  advantages  of  using  triple  complex  fertilizers  and 
eventually  some  containing  elements  other  than  nitrogen, 
phosphorus,  and  potassium,  are: 

[1]  assured  efficacy  equal  and  sometimessuperior  to  that 
of  simple  fertilizers; 

[2]  superior  physical  and  mechanical  properties,  facili¬ 
tating  handling,  transportation,  and  storage; 

[3]  economy,  from- the  point  of  view  of  both  transportation 
and  incorporation  into  the  soil,  since  they  give  the  p]a  nts 
all  three  nutritional  elements  needed  in  a  single  operation. 
The  great  diversity  of  our  arable  soils  also  indicates  the 
great  variety  of  types  of  complex  fertilizers. 

The  data  available  in  the  literature  and  the  experience 
of  other  countries  nevertheless  show  that  a  variety  of  10 
to  12  types  is  sufficient. 

The  problem  of  fertilizers  with  microelements,  which  will 
be  used  more  and  more,  should  also  be  mentioned.  We  have 
residues  of  boron,  manganese,  copper,  zinc,  etc.  In  collab- 
eration  with  research  institutes  as  well  as  in  field  work, 
the  utilization  of  these  elements  in  our  industrial  practice 
and  application  must  be  introduced  systematically,  so  that 
this  year  we  should  have  the  results  and  the  direction  to 
be  taken  in  the  development  of  our  chemical  industry. 

In  order  to  establish  judiciously  the  types  of  fertilizers 
which  our  chemical  industry  should  produce,  it  is  absolutely 
necessary  that  the  charting  of  agricultural  terrains  be  done 
correctly  and  speedily.  This  will  at  the  same  time  allow 
the  rational  use  of  the  fertilizers. 
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Storage 


With  respect  to  the  problem  of  fertiliser  storage,  the 
Ministry  of  Petroleum  Chemistry  has  a  well-established 
opinion  which  it  upheld  in  the  discussions  of  two  years 
ago  and  which  it  has  maintained* 

This  opinion  is  that  the  responsibility  for  fertiliser 
storage  lie^  rWith  distribution  and  agricultural  consuming' 
organii^atiblifei  ■ 

Owing  to  the  massive  daily  production  of  fertilisers  by 
the  plants--300  to  320  tons  daily-'i-it  is  impossible  to 
build  at  the  producing  places  storage  areas  that  will 
accommodate  more  than  3,000  to  4,500  tons--!  capable  of 
holding  the  production  of  10  to  15  days--both -because  of 
the  cost  of  the  storage  facilities  and  because  of  lack  of  * 
spacei  ■ 

The  difficulty  is  even  greater  in  the  case  of  super¬ 
phosphate,  which  requires. two  storage  areas,  one  for 
aging  and  the  other  for  the  finished  product. 


♦  >(«  s|e 


In  conclusion,  the  Ministry  of  Petroleum  and  Chemistry 
proposes  the  inclusion  bf, the  following  desiderata  in  the 
resolutions  of  the  meet||hg* 

establish  an  operational  work  collective  composed 
of  five  comrades,  two  frbm  chemistry  and  two  from  agricul- 

leadership  of  a  comrade  from  the  Ministry 
of  Agriculture  and  Forestry  with  the  rank  of  Ad;Junct  Minister 
or  Secretary  General,  which  should  discuss  the  problems 
common  to  agriculture  and  chemistry  and  propose  [solutions 
forj  them  to  the  two  leaderships, 

2.  In  order  to  achieve  effective  publicity,  the  two 
ministers  should  collaborate  in  the  elaboration  of  Instruc- 
tions  or  common  agenda,  which  should  include  technical  data 
on  fertilisers  and  insecto-fungicides  (characteristics, 
analyses,  instructions  for  use,  obtainable  production  in¬ 
creases,  etc,). 
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The  instructions  should  be  completed  and  revised  every 
two  years.  Similarly,  the  establishment  of  a  practical  guide 
elaborated  through  the  same  collaboration  is  necessary, 

3.  In  the  specialty  journals  of  chemistry  and  agriculture, 
special  columns  should  be  run  to  deal  with  agrochemical 
problems,  thereby  improving  reciprocal  [exchange  of]  infor- 

exchange  of  publications  on  new  developmen?t^  thould 
be  more  intense  with  a  view  to  the  same  reciprocal,  exchange, 

5*  The  ASIT  [Asociatia  Stiintifica  a  Inginerilor  si 
Tehnicienilor;  Scientific  Association  of  Engineers  arid 
Technicians]  and  the  circles  in  chemistry  and  agriculture*— 
both  central  and  local — should  collaborate  more  closely, 

large  collectivized  agricultural  areas,  joint 
organized  at  the  state  farms  by 
the  ilinistry  of  Agriculture  and  Forestry, 

groups  from  the  fertilizer 

industry  should  visit  the  neighboring  collective  and  state 
farms,  and  agricultural  workers  should  visit  industries. 

4-^  ill  comrades  from  agriculture  should  also  be  invited 
combines^^^^^  lecture  meetings  held  at  the  fertilizer 

9.  At  the  end  of  every  agricultural  campaign,  a  joint 
report  should  be  prepared  on  the  agrochemical  result 
ODtained  in  the  respective  campaign. 
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RUMANIA 

Achievements  in  the  Use  6f  Chemical  Fertilizers 


.  [This  is  a  translation  of  an  .atticle  by.Mi  Stancu 
in  Revista  de  Chimiej  Vol  10  j  ..No  ,5 j  May  i9^9j 

Bucharest j  pages  256-^57j  CSQi  j^'^O-N/b]  . 

u  r^t  •  ■ 

The  transformation  of  our  agriculture  along  aocialist  ^ 
lines  involved  .  changing  not 'Only '.'the  production  relation¬ 
ships  hut  also  the  means  of  pfodUCtionj  socialist  agricul¬ 
ture  presupposing  a  whola  series  of  modern  working  methods,  . 
of  which  mechanization  and  "chemicalization" -are  the  most 
important,  ,  ''  ^ 

In  the  light  of  the  above,  the  results  obtained  through 
the  application  of  mineral  fertilizers  will 'be  treated  with 
emphasis  on  the  low  Ifevel  of  harvests  received  in  the 
country  under  the  bourgeois-landlord  regime,  when  only 
11,000  tons  of  mineral  fertilizers  were  used  in  the  entire 
country  (1938),  In  comparison  with  this  figure,  the, 
quantities  of  mineral  fertilizers  produced  for  the  first 
time  in  our  country  and  currently  used  is  growing  from  year 
to  year,  28  times  as  large  a  quantity  being  planned  for 
1959«  But  even  with  this  steep  climb,  the  ‘production,  of  . 
mineral  fertilizers  in  our  country  covers  only  10' percent 
of  the  continually  increasing  requirementsv of  agriculture 
for  the  near  future. • 

In  terms  of  the  fertilized  areas,  this  denotes  a  con- ■ 
siderable  increase,  since  the  area  beihg  treated  with 
mineral  fertilizers  is  2,17  times  larger  in  1959  than  in 

1957*.^ ,  ■. 

During  1957-1958  the  types  of  mineral  fertilizers  con-  . 
sisted  of  about  60  percent  phosphate  fertilizers,  30  to  33 
percent  nitrogenous  fertilizers,  and  5  to  9  percent  potassium 
fertilizers,  with  the  largest  part  being  used’  in  the  state 
farm  units  (75  percent  of  the  phosphate  fertilizers,  50. 
percent  of  'the  nitrogenous  fertilizers,  and  35  pcJ^cent  , of 
the  potassium  fertilizers).  Similarly,  sizable  quantities 
were  used  by  the  cooperative  units  of  agriculture. 
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'  The  results  obtained  through  the  use  of  mineral  fertilizers 
were  shown  by  the  increases  in  yield  achieved  by  the  socialist 
agricultural  units  and  ,on  the  experimental  fields  of  the 
research  stations;  these  varied  in  terms  of  the  region,  the 
type  of  soil,  and  the  plants  to  which  the  fertilizers  were 
applied.  In  this  senSe,  the  following  results  were  obtained: 

1,  In  Timisoara  Regiune  an  average  harvest  of  5,020  kilo¬ 
grams  of  wheat  per  hectare  was  achieved  in  1957  through  the 
Application  of  fertilizers  and  other  agrotechnical  measures 
on  an  ate a  of  109  hectares. 

Compared  with  an  average  yield  of  13; 000  kilograms  of 
sugar  beet  roots,  through  the  application  hr  mineral  fertile 
izers  during  the  vegetation  period  (N60J  ^^30*  K6o)j  the 
following  increases  in  yield  were  obtained:  10,038  kilograms 
per  hectare  in  the  Cluj  Regixine,  9*366  kilograms  per  hectare 
in  Timisoara  Regiune,  and  an  average  of  39,719  kilograms  per 
hectare  on  an  area  of  63  hectares  in  Oradea  Regiune,  and  an 
average  of  35,100  kilograms  per  hectare  in  Arad  Raion  on  an 
area  of  25  hectares. 

3.  At  present  the  average  yield  of  sunflower  seeds  is 
still  very  low  compared  with  the  actual  possibilities, 
varying  in  1957  from  8^0  kilograms  per  hectare  in  the  private 
sector  to  1,010  kilograms  per  hectare  in  the  state  agricul¬ 
tural  farms.  Through  the  use  of  265  kilograms  of  super¬ 
phosphate  per  hectare  incorporated  into  the  basic  plowing 

in  the  fall,  an  average  increase  in  yield  of  430  kilograms 
per  hectare  was  obtained  in  Constanta  Regiune, 

4.  The  application  of  mineral  fertilizers  on  areas  sown 
in  wheat  led  to  an  average  yield  of  1,975  kilograms  per 
hectare  in  1958  in  Bucharest  Regiune  as  compared  to  the 
unfertilized  areas,  where  the  wheat  harvest  was  only  1, 550 
kilograms  per  hectare,  and  in  Timisoara  Regiune  a  yield  of 
2,100  kilograms  per  hectare  was  obtained  on  an  area  of  1,200 
hectares  in  comparison  with  1,500  kilograms  per  hectare  on 
an  area  of  64o  unfertilized  hectares. 

5.  In  Bucharest  Regiune,  the  application  of  200  kilograms 
of  superphosphate  and  100  kilograms  of  ammonium  nitrate  per 
hectare  resulted  in  an  average  harvest  of  2,900  kilograms 

of  corn  kernels  per  hectare  as  compared  to  2,080  kilograms 
per  hectare  obtained  on  the  unfertilized  areas. 
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6. '  In  the  steppe  area,  granulated  superphosphate  proved 

to  be  more  efficient  than  thepulverized  type  in  the  culti¬ 
vation  of  ■wheat.-  ■  ^  ^ 

7.  Through  the  application  of  10  tons  Of  lime,  20  tons- 
of  manure,  and  moderate  quantities  of  mineral  fertilisers 
(50  kilograms,  of  ammonium  hitra;te,  50  kilograms  of  super¬ 
phosphate  and  50  kilograms,  of  potassium  salt),  an  increase 
in  yield  of  Ij 95^  kilograms  of  wheat  per  hectare  and  a  con¬ 
comitant  5O'^p’ei'd0nt  decrease  in  the.  cost  was  obtained  on 
the  experimental  field  of  the  Agronomic  Institute of  Timi¬ 
soara  in  Caran  Cebes  Raion. 

8*  The  same  institute  obtained  on  the  same  soil  an 
increase  of  1^137  kilograms,  of  \^ea't  per  hectare  through 
the  application  of  one  ton  of  lime,  10  tons  of  manure,  200 
kilagrams  of  ammonium  nitrate,  200  kilogramfe  of  super¬ 
phosphate,  and  200  kilogrehS  jOf -potassium  sulfate  per  ' 
hectare.  ''  ' 

9.  Similarly, -by  fertilising,  some  alluvial  podzol  soils 
with  33  kilograms  of  N2,‘  -24 .kilogram  P2O5,  and  19  kilo¬ 
grams  of  IC2Q,'  '.an  ihcrease'bf  173|“9!81  kilograms  of  sugar  beet 
roots  or  2,922  kilo graiKiS' of  sugar  , ^er  hectare  was  obtained. 

10.  Also  in  the  cultivation  of  irrigated  sigar  beets,  the 
Agronomic  Institute  of -Bucharest  received  an  increase  of  23 
to  32  percent,  using  dosages  of  60 'kilograms  of  N2  +  36 
kilograms  of  P2O5  and  80  kilograms^  Of  IC2O'  per  hectare. 

11.  Experimental  data  pf  the  viti-pomicultural  sector 
show  substantial  harvest  increases,  '  Thiil^.;. 

-i.  '  ' 

a)  In  the  Ragasani  arba,  ;  increases  "of  2,050  kilograms 

of  grapes  per  hectare  were  obtained  through  the  application 
of  100  kilograms  of  R2,  150  kilograms  of  P2O5,  and  50  kilo¬ 
grams  of  K2'^  hectare.  v  .  " 

b)  In  the  Odobesti  area,  .tlie  application  to  a  very  rich 
soil  of  150  kilograms  of  Np?  ^50  kilograms  of  P2O5J  and  150 
kilograms  of  K2O:  resulted  in.  an  increase  of  3,450  kilograms 
of  grapes  per  hectare, 

c)  In  the  Valea  Calugareasca'area,  the  application  of  120 
kilograms  of  N2>  iSO  kilograms  of  'P2O5,  120  kilograms  of  KpO 
and  40  tons  of  manure  per  hectare  resulted  in  a  yield  increase 
of  2,200  kilograms  of  grapes  per  hectare* 
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,d)  In  Hunedoara  Regiune,  the  application  of  120  kilo¬ 
grams  of  Np,  100  kilograms  of  P205>  80  kilograms  of  K2O, 
and  5  tons  of  maniire  per  hectare  resulted  in  an  increase 
in  yield  of  9,800  kilograms  of  prunes  per  hectare  as  com¬ 
pared  to  the  nonfertilized  control  area. 

e)  in  a.pple  orchards,  the  application  to  the  roots  of 
each  tree  of  3  kilograms  of  superphosphate,  2  kilograms  of 
potassium  salt,  and  1.5  to  2*J  kolograms  of  ammonium  nitrate 
resulted  in  an  increase  in  yield  of  4, 500  to  9,000  kilograms 
per  hectare. 

f)  Using  the  same  fertilisier  dodage^  apple  harvests 
varying  between  5,600  and  11,200  kilograms  per  hectare  and 
prune  harvests  of  7,370  kilograms  per  hectare  were  obtained 
in  1957  in  Pitesti  Regiune. 

12.  In  the  cultivation  of  legumes,  the  application  of 
mineral  fertilizers  led  to  substantial  harvest  Increases. 

Thus  i 

a)  In  Buzau  Regiune,  the  application  to  the  cultivation 
of  tomatoes  (Pritchord  type)  of  65  kilograms  of  112,  120 
kilograms  of  P2C5,  75  kilograms  of  K2O,  and  10  tons  of 
manure  per  hectare  resulted  in  a  yield  increase  of  71,529 
kilograms  per  hectare  in  1958. 

b)  In  Bucharest  Regiune,  a  33  percent  yield  increase  in 
the  cultivation  of  tomatoes  (same  type)  was  achieved  through 
the  application  of  10  tons  of  manure  mixed  with  350  kilogram^ 
of  superphosphate  as  basic  fertilizer  and  the  suppleaientary 
application  of  65  kilograms  of  N2,  75  kilograms  of  PpO^,  and 
75  kilograms  of  K2O  per  hectare. 

c)  In  the  cultivation  of  "fat"  peppers  (111  B  type), 

harvest  increases  of  50  percent  were  obtained  through  the 
application  of  4o  tons  of  manure  per  hectare  as  basic  fertil¬ 
izer  and  the  supplementary  application  of  44  kilograms  of  N2, 
57  kilograms  of  P2^5>  kilograms  of  K2O. 

In  addition  we  must  mention  a  series  of  deficiencies  and 
difficulties  appearing  in  the  new  work  for  the  chemical  trans¬ 
formation  and  the  application  of  fertilizers  in  Rumania 5  in 
this  sense  it  is  recommended  thats 

[a]^  Without  neglecting  the  use  of  manure  and  other  organic 
fertilizers,  the  application  of  mineral  fertilizers  must 
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constitute  one  of  the  principal  means  of  increasing  the  yield 
of  the  socialist  agricultural  units, 

[b]  Mineral  fertilisers  must  be  applied  in  a  differentiated 
manner,  taking  into  consideration  the  condition  of  the  soil 
and  the  plants  and  the  experience  gained  in  this  field  up  to 
now, 

[c]  V/aste.  of  fertiliser  must  be  eliminated  by  eliminating 
haphasard  methods  of  use, 

[d]  The  fertiliser-producing  enterprises  must  deliver 
high  quality  products  at  the  loi/est  possible  price, 

[e]  For  the  elimination  of  fertiliser  losses^  it  is 
necessary  that  the  machine-building  industry  produce 
aggregates  for  spreading  of  maximum  efficiency, 

[f]  The  types  of  fertilisers,  insecto-fungicides,  and 
pesticides  must  be  increased  to  correspond  to  the  varied 
requirements  of  our  country, 

[g]  The  fertiliser  producing  and  consuming  units  must 
solve  without  delay  the  problem  of  packaging  and  storing 
fertilisers  in  order  to  prevent  losses  from  these  causes, 

[h]  Fertilisers  must  be  introduced  and  used  without 
delay  by  training  an  ever  larger  number  of  specialists  and 
by  active  propaganda  work. 
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[This  Is  a  translation  hr  an  ajticIe^/  ^..Ioh^ 

"  in  ReMfeta  a$  Chimie.  Vol  X,  ^959,  Bu  ^ 

chhi’esti  pages  263 ’■2o4;  CS0: 

Within  the  framework  of  the  Chemical  Research  Institute  ■ 
(ICECHIM)  of  the  MIPC  [Ministerul^Industriel  Petrolului  si  a^ 
Chimiei;  Ministry  of  Petroleum  and  Chemical 
"ies  of  types  of  fertilizers  were,:;pr.epared  in 

pilot  j  hr  semi-industrial,phases  and.  then  tested  in  agricui 

tiiral  experimental  lots.  -v  ....  - 


1.  Alkaline  Thermo phosphates  .  , 

'  a)  Research  Phase:  .pilot  (total  oBtl^inecfl  12  tons) 

b)  Technological  Process:  mixing  of  the  Kola  apatlte_ con¬ 
centrate  with  auartz  sand  and  sodium  carbonate;  granulation  of 

at  1,150  to  1,200  degrees  centigrade  in, rotating  furnaces, 
and  millihg'  of  the  clinker*..  - 

c)  Specific  Consumptions ^Kila  apatite  concentrated,.  0^835 
tons  oer  ton:  calcinated  soda,  0.292  tons  per  ton;  quartz 
sand,  0.092  tons  per  ton;  methane  gas,  I80  cubic  meters  per 
ton;  electric  power,  115  kilowatt  hours  per  ton. 

d)  Composition  of  the  Product:  30  percent  assimilable 
(solitlbe  in  oltrlc  acid)  PoOji  10.5  percent  SiO,-,  16.5  per- 
cent  Na20;  39  percent  CaO;  2  percent  F;; 2  percent  R203‘ 

■  Results:  the'  agrochemical  properties 

absence  of'  hygroscopic  and  agglomerating  tendencies  allowe 
machine  spreading;-  i  ; 


2.  Magnesium  Thermophosphates 


a)  Research  Phase't  seml*-industrial  (total  obtained,  15  tons) 

'  b)  Technoiojgical  Process t  mixing  of  the  Kola  apatite  con- 
cehtrare  Vrith  serpentine,  sahdi  ahd  ground  pytlte  hshes; 
pelletizing  of  the  mixture  with  the  addition  of  Sodium  sili¬ 
cate  as  a  binder;  melting  of  the  pelletized  fixture  in  a 
Piltz-type  oven  at  lk400  to  1,450  degrees  centigrade;  sudden 
cooling  of  the  melt  in  water;  ahd  drying  and  grinding  of  the 
product* 

c)  Specific  dohsamptioni  Kola  apatite  concentrate,  0.530 
tons  per  tont  serpentine ^  0.38b  tons  per  ton;  sand,  0.110  tons 
per  ton;  p^rite  asli,  0.096  tons  per  ton;  sodium  silicate, 

O.O^^O  tons  p.er  ton;  cokCi  0.200  tons  per  ton;  electric  power, 
100  kilowatt’  hours  per  ton. 

d)  Composition  of  the  product;  19  percent  total  P2O5; ' 

17.30  percent  assimilable  (soluble  in  citric  acid)  P2O5; 

26.80  percent  SiOp;  12.00  percent  MgO;.  26.30  percent  CaO; 

6  percent  FepOo;  1.50  percent  FeO;  1.15  percent  metallic  Fe; 
l.l4  percent^FeS;  2.45  percent  AI2O3;  trace  Na20;  0.16  per¬ 
cent  F. 

e)  Results?  during  the  first  tests,  the  product,  which 

is  in  the  course  of  experimentation,  showed  increases  in  har¬ 
vest  which  wei?e  superior  in  comparison  with  those  achieved 
with  alkaline 'thermo phosphates;  the  absence  of  hygroscopic 
and  agglomerating  tendencies  make  it  suitable  for  machine 
application. 


3.  Defluorinated  Thermophosphates 


a)  Research  Phase:  pilot 

b)  Technological  Process:  calcination  at  high  temperatures 
(1,160  to  1,180  degrees  centigrade)  of  granules  formed  from 
various  mixtures  of  raw  materials,  and  grinding  of  the  clink¬ 
er. 
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4.  Precipitate  (Dicalcium  Phosphate) 

a)  Research  Phase:  first  variation— laboratory;  second 
variation— pilot . 

b)  Technological  Process:  first  variation— "solubilization" 
of  natural  phosphates  in  hydrochloric  acid;  elimination  of 
fluorine  from  the  solution;  neutralization  of  phosphoric  acid 
through  the  addition  of  lime  until  the  formation  of  dicalcium 
phosphate;  filtration;  and Vashing  and  drying  of  the  precipi¬ 
tate.  Second  variation--dlssolution  in  water  of  the  monocal- 
clum  phosphate  from  the  superphosphate*;  separation  of  the  in¬ 
soluble  phosphogypsum;  precipitation  of.  the  dicalcium  phos¬ 
phate  with  lime  wash  without  previous  elimination,  of  fluorine; 
filtration  and  drying,  of  thh  precipitate. 
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c)  Specific  Consumption:  for  the  first  variation — ^super¬ 
phosphate  with  18  percent  P2O5,  2,25  tons  per  ton;  burned  lime, 
0.2  tons  per  ton:  technical  sodium  sulfate,  0,8  tons  per  ton; 
electric  power,  bO  kilowatt  hours  per  ton;  methane  gas,  50 
cubic  meters  per  ton, 

d)  Composition  of  the  Product:  for  the  second  variation — 

38  percent  total  P2O5;  37  percent  assimilable  P2O5;  32  per¬ 
cent  CaO;  2  percent  R2O35  20  percent  crystallization  water; 

5  percent  hu|nidity;  0;03  percent  P;  .0,(l06  percent  As* 

e)  Results;  nonhygroscopic  product^  insoluble  in  water, 
soluble  in  citrate;  when  manufactured  from  As-ffee  super¬ 
phosphate,  it  mdy  be  used  for  fattening  animals,  and  it  is 
suitable  for  machine  application. 


5.  Mixed.  Fertilizers  (Salt  Mixtures  with  N:P:K) 


a)  Research  Phase:  semi-industrial 

b)  Technological  Process:  neutralization  of  the  free  acidity 
of  the  superphosphate  with  dolomite  powder  and  mixing  of  the 
three  components  in  a  previously  established  proportion  in 

a  ball-bearing  mill,  so  that  monogeneous  mixtures  with  a 
granulation  of  0,25  millimeters  will  result. 

The  relationship  between  N2*  previously  estab¬ 

lished:  mixture  1  =  1:1:1;  mixture  2  =  1:1:0. 5;  mixture  3  = 
2:1:0, 5;  mixture  =  2:2:0. 5. 

c)  Specific  Consumption:  varies  in  terms  of  mixtures — 
ammonium  sulfate,  0.350  to  0.550  tons  per  ton;  superphosphate, 
0.390  to  0,550  tons  per  ton;  potassium  chloride  (53  percent 
K2O) ,  0,040  to  0,150  tons  per  ton;  dolomite,  0,008  to  0.012 
tons  per  ton;  electric  power,  60  kilowatt  hours  per  ton. 

d)  Composition  of  the  Product — percentage  in  terms  of 
mixture : 


Mixture 

N2 

P  2  0  5 

Total  Assimilable 

K2O 

pH 

H2O 

1 

7.15 

12.40 

7.20 

7.05 

4.7 

1.72 

2 

7.35 

13.40 

7.90 

4.10 

4.7 

1.56 

.  3 

10.80 

9.70 

6.00 

3.20 

4.9 

2.01 

4 

8.10 

13.80 

8.00 

2.10 

4.6 

1.95 
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'  e)  Results:  reduced  hygrbscopic 'and  agglomerating  tenden¬ 
cies;  tested  for  horticulture,  poMculture,  and  legumiculture 
in  small  quantities' (bne-kilogram  packages) . 


.6,  Ammoniates 

a)  Research  Phase:  laboratory 

b)  Technological  Process:  dissolution  of  ammohium  nitrate 
in  ahmonia  solution  or  saturation  of  a  Concentrated  solution 
of  ammonium  nitrate  (80  percent)  with  amhonia  gas* 

c)  Specific  Consumption  for  Various  Types: 


Ammonium  nitrate,  tons  per  ton 
Ammonia  gas,  tons  per  ton 
Water,  cubic  meters  per  ton 
Electric  power,  kilowatt  hoyrs 


Type ,A  Type  B 
0.56 

0.15  0.26 

100  100 
per  ton  50  50 


d)  Compositio'|\ of  the  Product  for  the  Two  Types: 


Ammonia,  percent  - 
Ammonium  nitrate,  jp^ercent 
Total  nitrogen,  percent 
Water,  percent  '■ 

Vapor  pressure  at  20  degrees  centigrade, 
atmospheres 

Crystallization  temperature, 
degrees  centigrade 


Type  A  Type>-B 

Ik  25 

ek  56 

22  17 

0.1  0.82 

+10  -  15 


e)  Results:  illumination  of  the  problem  of  pressure  contain¬ 
ers  for  transportation  and  storage  of  anhydrous  ammonia  and 
the  problem  of  high  agglomeration  of  ammonium  nitrate*  Type  A 
is  recommended  for  warm  seasons  (because  of  the  high  crystal¬ 
lization  point),  and  type  B  for  cold  seasons  (because  of  the 
high  vapor  pressure) . 
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Observations:  it  may  be  mentioned  that  the  cost  reported 
for  one  ton  of  assimilable  P2O5  is  lowest  in  the  case 
of  the  second  variation  of  defiuoridated  thermo phosphates, 
the  other  types  being  more  expensive*  Setting  the  second 
variation  of  defluorinated  thermophosphates  as  100,  the 
following  were  obtained:  defluorinated  thermo phosphate, 
third  mixture  =  114;  defluorinated  thermophosphates,  first 
mixture  =  II85  alkaline  thermophosphates  =  121;  magnesium' 
thermo phosphates  =  204;  precipitated  =  303. 


1024 
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RUMANIA  V  '7.  ^  , 

Increased  Prodactfon  and  Reduced  Cost  Price  at  the 
I.  V.  Stalin  Cheffilcal  Combine 


[This  is  a  , translation  of  an  article  by  L.  Claudian 
in  ReVista  de.Chijnie,  Vol  10,  No  5,  May  1959,  Bu- 
chareisti  28^;  CSO:  33S0-N/d.] 

In  ord.er  to.  achieye  an  increased  production  of  fertilizers 
at  the  I*V.  Stalin  Chemical  Combine,'  it  was  necessary  to 
increase  at  the  same  time  the  capacity  of  three  plants  with¬ 
in  the  framework  of  the  combine--namely,  the  ammonia  plant, 
the  nitric  acid  plants  and  the  ammonium  nitrate  plant*  . 

Difficulties  related  to  finding  the  most  suitable  v/ays 
appeared  in  all  three  casesj  the  greatest,  however,  were  in 
connection  with  .the  ammonia,  plant,  as  a  result  of  both  the 
complexity  of  processes  and  installations  and  the  cost  of 
investments,  ■ 

The  solution  for  the  ammonia  plant  was  found  through  the 
innovations  proposed  by  Engineers  Oliviu  Popa  and  Mircea 
Constantinescu,  which  provided  for  reducing  the  endothermic 
character  of  the  conversion  reaction  through  the  introduction 
of  air  into  the  reactpr  tubes  and  thus  allowed  the  conversion 
of  percent  more  gas  and  a  corresponding  yield. 

Tests  of  the  new  procedure  took  place  in  January  1957* 

In  February  the  construction  operations  began,  and  by  May, 
when  the  general  closing  down  of  the  plant  for,  its  annual 
inspection  was  planned  all  the  equipment  not  necessitating 
the  dislocation  of  other  operating  equipment  had  been 
assembled.  The  erection  and  installation  of  the  equipment 
was  done  during  the  inspection  close-down  of  the  plant, 

’The  increase  in  capacity  was  achieved  with  a  minimum  of 
invested  funds j  this  was  made  possible  not  only  by  an 
attentive  examination  of  each  piece  pf  equipment  separately 
and  of  its  most  rational  use  but  also  through  technological  ' 
changes.  Thus  sizable  investment  savings  were  obtained 
through  the  unchanged  utilization  of  the  installation  for 
washing  synthetic  gas  to  eliminate  carbon  oxide.  For  this 
purpose,  washing  with  lye  on  a  copper  formiate  base,  which 
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has  a  much  greater  capacity  for  the  absorption  of  carbon 
oxide j  was  substituted  for  washing  with  cupro-ammoniac  lye. 

In  the  case  of  the  nitric  acid  plant,  whose  capacity 
increase  was  studied  by  a  different  group  of  engineers, 
solutions  with  small  investments  were  again  found. 

Thus,  by  lowering  the  circuit  resistances,  it  was  pos¬ 
sible  to  achieve  a  corresponding  increase  in  the  capacity 
of  the  ventilators  in  the  installation  for  burning  ammonia, 
thereby  bypassing  the  extremely  difficult  problem  of 
importing  special  ventilators.  Similarly,  by  using  a  low 
temperature  for  the  cooling  water  and  intensifying  the 
recirculation  of  the  acid,  a  substantial  increase  in  the  • 
absorption  capacity  in  the  diwers  of  the  dilute  nitric  acid 
installation  was  achieved.  The  absorption  capacity  was 
further  increased  through  the  partial  utilization  for  this 
purpose  of  the  oxidation  towers  of  the  concentrated  nitric 
acid  installation,  for  which  the  filling  of  the  Raschig 
rings  was  increased.  , 

At  the  ammonium  nitrate  plant  the  bottlenecks  were  pinned 
down  in  the  neutralization,  evaporation,  and  crystallization 
phases.  To  eliminate  them,  a  new  neutralizer  was  assembled, 
the  old  one  being  used  as  a  tampon  pot;  a  second  evaporator 
was  installed,  and  the  revolution  speed  of  the  crystalliza¬ 
tion  rollers  was  increased  by  the  replacement  of  the 
activating  motors;  similarly,  some  of  the  pipes  and 
armatures  in  the  circuits  where  the  permissible  flowing 
speeds  were  being  exceeded  were  replaced. 

The  solutions  found  and  the  work  carried  out  yielded 
the  following  results; 

a)  increase  in  productive  capacity  as  compared  to  1955s 


1955 

1956 

1957 

Ammonia  plant 

100 

165 

225 

Nitric  acid  plant 

100 

100 

1^0 

Ammonium  nitrate  plant 

100 

133 

190 

b)  the  dynamics  of  basic  means  in  comparison  with  19555 
(or  the  need  for  new  investment  funds) : 
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Amraonia  plant'' '  -  -  •  -  •  .  •  • 

Nitric  acid  plant 
Ammonium  nitrate  plant 


...isii 


19^ 


100  125  151 
100  103  10*+ 
100  105  -  109 


In  conclusion,  with  a  125-percent  production  increase  in 
the  ammonia  plant j  4-0-percent  in  the  nitric  acid  plant,  and 
90-perGent  in  the  ammonium  nitrate  plant,  the  value  of  the 
basic  means  has  correspondingly  increased  :.'by  51,;  4-,  and 
9  percent*  = 

c)  The  quality  of  the  interm  diate  or  final  products  in. 
the  past  two  years  has  not  undergone  any  modifications 
worthy  of  mention*  The  tendency, of  the  ammonium  nitrate 

to  agglomerate  continued  to’  be  Combatted  by  adding  amaranth — 
a  method  which  proved  to-be  Of  satisfaCtoiry  efficacy, 
however,  it  was  not  possibie''So  ’far  to  deliver  a  granulated 
product,  of  suitable  quality.  •  ^  • 

d)  In  most  of  the  equipment,  the  utilization  indices  have 
shown  sizable  increases*  Thus,  in  the  final  burning  ovens 
there  was  an  increase  of  36  percent;  in  the  tower  for  wash¬ 
ing  the  synthetic  gas  with  copper  lye,  36  percent;  in  the 
elements  for  burning  ammonia,  25  percent;  in  the  concentrators 
for  the  ammonium  nitrate,  4-0  percent* 


e)  In  intensifying  the  processes  and  in  large  measure 
that  of  the  aggregates  in  the  ammonia,  nitric  acid,  and 
ammonium  nitrate  plants,  no  increase  was  made  in  the 
specific  consumption  of  raw  materials  and  of  utilities;  on 
the  contrary,  they  show  some  decrease.  Thus  the  methane  gas 
consumption  for  amraonia  decreased  by  1.5  percent;  electric 
power  consumption  for  ammonia,  One  percent,  and  consumption 
of  electric  power  for  nitric  acid,  2.25  percent. 


f)  Labor  productivity  in  the  ammonia,  nitric  acid,  and 
ammonium  nitrate  plants  has  shown  a  substantial  increase  as 

a  result  of  the  increase  in  productive  capacity*  Tlius  in  the 
ammonia  factory  there  was  an  increase  of  15  percent;  in  the 
nitric  acid  plant,  73  percent;  and  in  the  ammonium  nitrate 
plant  4-2  percent* 

g)  As  a  result  of  lowering  the  consumption  indices  and 
sectional  expenses,  the  cost  was  reduced  substantially  for 
both  the  intermediate  products—  ammonia  and  nitric  acid— 
and  for  the  final  product— ammonium  nitrate.  In  comparison 
with  1955  the  following  price  reductions  were  shown s 
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1955  .  . 

1956  . . 

195Z  _ 

1958 

Ammonia 

100 

03 

71 

65 

Nitric  acid 

100 

00 

66 

60 

Ammoniura  nitrate 

100 

76 

66 

57 

The  researcj(i  work  carried  out  within  the  framev/ork  of 
the  I.V.  Stalin  Combine  was  generally  geared  to  the  problems 
raised  by  the  increased  capacity  of  the  plants,  of  obtaining 
catalysts  in  the i cbUhtry,  and  the  creation  of  new  products 
related  to  the  nS.tUfe  6f  the  combine. 

In  the  field  of*  nitrogenous  fertilizefsj  the  possibilities 
for  obtaining  ammoniates  Were  studied-. 

Together  with  the  IPROCIIIii  [Planning  Institute  for  the 
Chemical  Industry]  Institute  and  the  SIN  [not  identified] 
factory,  a  new  procedure  for  obtaining  nonagglomerating 
nitrogen  through  the  addition  of  "NNO"  sintainol — a  material 
much  cheaper  than  amaranth-^is  being  tested. 
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RUMANIA 


Achievements  in  the  Mineral  Fertilizer  Sector  of 
Chemical  Combine  No  ’1956-19!)o 


[This  is  a  translation  of  an  article  by^T,  Bota^in 
Re^fista  de  Chimie,  Vol  10,  No  5j  May  1959*  Buchar-, 
est,  paie  285;  CSOl  3380-N/e] 


The  mineral  fertiliser  sector  directed  its  activity  irithin 
the  framework  of  the  Chemical  Combine  No  1  toward  two  main  , 
objectives— finding  and  testing  new  nitrogenous  fertilisers 
and  following  up  and  improving  the  production  processes  in 
the  operating  installatidns  witha  view  to  obtaining 
quklity  products  at  the  IbWest  possible  cost. 


1,  Research  Activities 

In  cooperation  with  the  ICSCHM  and’''fes&^^  research  '  ■ 
and  planning  institutes  of  the  chemical  industry,  the  ^ 
research  collective  of  the  combine  did  some  pilot-plant  - 
studies  on  "Nitrofosfat"  mixed  fertiliser  obtained  by 
carbonic  procedure  ^ith  a  composition  of  l8  percent  N2_ 
and  13  percent  1^205,1  Experiments  are  still  beihg  carried 
out,  the  results  ootained  being  as  yet  inconclusive. 

At  the  same  time,  the  injection  into  the  soil  of  ®^n  _ 

ammonia  liquid  and  the  problem  of  fertilisers  difficult  to 
levigate--specifically  the  testing  of  a  fertiliser  obtained 
from  urea  condensed  with  formaldehyde--were  studied. 

With  reference  to  the  fertilisers  difficult  to  levigate, 
a  type  was  obtained  with  4-0  percent  N2,  of  which  one  third., 
was  immediately  soluble  in  water  and  two  thirds  were  gradually 
soluble  during  the  vegetation  period. 

The  lack  of  complete  data  stems  from  the  fact  that  the 
experiments  were  suspended  after  a  year.  V,"  ^ 
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2,  Production  Adtivities 


At  the  Chemical  Combine  No  1,  '‘Ni,t:ro«^alcar^'  is  bein,;?  manu- 
itactured  on  an  industrial  scale  accordihg  to  the  following 
technological' process:  the  limestone  is  first  broken  up  in 
a  crusher,  then  in  a  hammer  mill,  and  finally  transformed 
into  powder  in  a  ball-bearing  milli  The  powder  is  trans- 
pdrted  pneumatically  by  means  of  snake- type  Fuller  pumps. 

The  ammonia  liquid  is  transformed  into  gaseous  ammonia  and 
introduced  into  a  neutralizer  where  it  reacts  with  nitric 
acid  of  50  percent  concentration.  The  reaction  is  exothermic 
the  temperature  rising  to  100  to  10 5  degrees  centigrade.  The 
NHi+NO^  Ldmmonium  nitrate]  solution  obtained  has  a  60-percent 
content  and  is  to  be  concentrated  in  two  steps — namely  65  to 
70  percent  in  Evaporator  I  and  95  to  9^  percent  in  Evaporator 
II,  The  evaporation, is  done  in  vacuum. 

The  9h-percent  concentrated  ammonium  nitrate  solution  is 
mixed  at  135  degrees  centigrade  with  powdered  limestone  in 
a  proportion  of  60  percent  NEi^NO^  to  4-0  percent  limestone  in 
a  snake  granulator,  yielding  nitrolime  with  an  average  con¬ 
centration  of  20,5  percent  N2, 

The  obtained  nitrolime  is  packaged  or  stored  in  bulk. 

During  the  technological  process  a  series  of  difficulties 
and  deficiencies  have  arisen,  some  of  which  have  been 
eliminated,  the  rest  being  in  the  process  of  being  eliminated 
with  continuous  attempts  to  improve  the  product  and  lower 
the  cost.  In  this  respect  we  may  cite: 

a)  A  pH  meter  with  automated  regulating  valves,  which 
will  reduce  the  ammonia  losses  by  reducing  consumption  in 
the  neutralizer,  was  installed. 

b)  The  manufacture  of  nitrolime  was  mechanized  through 
the  utilization  of  elevators  and  conveyor  belts, 

c)  The  stone  is  fed  into  the  crusher  manually  and  is 
transported  with  Decauville  wagonettes,  which  results  in 
losses,  requires  a  great  deal  of  hand  labor,  and  is  there- 
fore  costly, 

d)  To  improve  the  system  of  unloading  the  wagonettes, 
cascading  conveyor  belts  were  introduced  for  the  transport 
of  limestone. 


the  hulk  Ditrolimej  tile  utiliasation  of 
of  great  efficiehcy  is  being 

studied  by .the  IPROCHffi  branch  in  .SibiUi  By  putting  this 
equipment  into  operation,  the  problem  of  shipping  large 
quantities  of  this  product  during  the  period  of  maximum 
consumption  will  be  solved* 

'  slse  encountered  in  obtaining  ;the 

expressed  nltfogen  Content  concentration  and  the  desired 
granulatiohi  By  bbserving  the  mode  of  operation  of  the 
granulator,  ths  cooling  drum,  and  the  Separating  funnel, 
it  was  observed  that  the  separating  funnel  did  not  separate 
the  powder  from  the  granules.  In  this  cohnection,  the 
^ibrating  system  was  modified  through  the  replacement  of 
tiie  lateral  arcs  with  suspended  arcs  mortised  on  rubber 
squeezers  5  thus  the  vibrations  transmitted  to  the  building 
were  eliminated  as  the  vibrktions  of  the  funnel  were 
gJ?eatly  amplified  i 

During  1956-195o  complaints  were  received  about  the 
quality  of  the  product. 

point  of  view  of  production  costs,  we  may  mention 
market^^^  greater  than  those  prevailing  on  the  world 

hi  leading  tp  this  difference  stem  both  from  the 

nign  price  of  the  aramonl)|  and  nitric  acid  and  from  the  used 
capacity  of  the  installations,  which  in  some  cases  operate 
at  only  4-0  to  50  percent,  of  capacity. 

to  remedy  this  situation  and  to  produce  this 

Iwest  possible  cost,  it  will  be  necessary 
factory  in  all  phases  of  the  technological 

In  this  sense  the  following  measures  are  proposed: 

a)  the  installation  of  a  crusher,  a  hammer-mill,  and  a 
reserve  ventilator  at  the  stone  milij  ' 

b;  the  doubling  of  the  heating  unit  in  the  second  state 
01  evaporation^ 

latlon‘ol  ^  granulator  In  the  granu- 

technlca1“SloS  TtrttT  ®  station  for 


Through  the  realization  of  these  technical-organizational 
measures,  the  production  of  the  factory  will  be  increased 
by  30  percent  compared  to  its  present  installed  capacity, 
which  will  lead  to  a  considerable  reduction  in  costs — about 
30  percent  according  to  the  first  estimates. 

The  increase  in  nltrolime  production  capacity  is,  however, 
influenced  by  its  conditions,  and  from  this  point  of  view 
agriculture  will  have  to  recognize  its  advantages  along  both 
technical  and  economic  lines. 


RUMANIA 


Manufacture  of  Superphosphates  from  Imported  Phosphorites 
at  the  ’’Karl  Marx"  Chemical  Cojnblne 


[This  is  a  translation  of  an  article  by  Gh.  Macavei 
in  Revista  <sle  ChiMie.  Vol  10,  No  5,  May  1959,  Bu¬ 
charest  *  f)ag^es  286-288j  eSOr -3380-N/f3  - 

-  In  the  Manufacture  Of  superphosphate  at  the  ."Karl  Marx" 
‘Chemical  Combine,,  the  discontinuous  process  is  used. 

‘  The  installation  consists  of  the  following  main  ediilp*- 
merit: ■  ,  ,  ■ 

[1]  A  Hoverraan-type  mixer  together  with  apparatuses  for 
measuring  out  sulfuric  acid. and  natural  calcium  phosphates; 

[2]  A  reaction  tunnel  in  which  wagonettes  circulate,  as 
well  as  auxiliary  equipment  such  as  mechanical  trolleys  and 
e^aust  (ventilator),  system; 

*  [3]  Installations  for  feeding  the  acid  (centrifugal  pumps) 
and  phosphorite, or  apatite  concentrates  (moving  conveyor 
belts) .  ■  V  ;  • ; ; ' 

The  installation  is  built  for  operation  with  apatite  and, 
when  the  raw  material  was  changed  to  phosphorite  from  the 
Asiatic  Near  East,  the  manufacturing,  parameters  had  to  be 
modified,  taking  into  consideration  the  character  of  the  natur¬ 
al  phosphates  and  of  the  inanufacturing  system. 

In  order  to.  .establish  the  new  operating  conditions,  a  series 
of  laboratory  tests  and  industrial  tests  was  carried  out. 
Although  these  were  limited  in  number  because  of  the  urgent 
need  to  begin  production,  they  were  sufficiently  conclusive 
for  determining  the  technological  parameters. 

A  check  of  the  specialty  literature  shows  that  the  Asiatic 
Near  East;  phosphorites  come  from  recently  discovered  deposits 
forming  a  part  of  the  category  of,  sedimentary  formations  with  - 
stratified  structure  (6  to  8  meters  in  thickness) .  In  their 
chemical  composition  they  are  like  some  of  the  phosphorites  of 
North  Africa.. 
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Table  I  gives  the  chemical  composition  of  some  phosphor¬ 
ites  from  North  Africa  together  with  the  composition  of  the 
Asiatic  phosphorites,  phosphorites  from  Florida,  and  apatite 
concentrates  from  Kola.  - 

Table  I 


Phorphorite  Ores 

Apatite  Asiatic  Mor-  Constan- 

from  Near.  Gafsa,  rocco  tine  Fla, 


nomncnents 

Kola 

East  ■  . 

Africa  Africa  Africa 

-U-SA_ 

H2O  combined  with 
organic  matters 

0.71 

Not 

analyzed 

2.4l 

^3.94 

3.02 

P2O5 

SOp 

38.69 

27.10 

1,86 

34.03 

25.71 

33.39 

.0.27 

1.86 

2.80 

1.68 

2.30 

0,93' 

CO2 

10.00 

5.65 

3.24 

10.16 

2.78 

SIO2 

3.48 

2.71 

2.86 

2.50 

4.26 

5.83 

Fe2^2 

0.72 

0.27 

0.35 

0.37 

.  0.4o 

1.27 

AI2O3 

CaO 

1.52 

.0.87 

0.53 

0.82 

1.07 

52.10 

51.01 

49.47 

52.09 

47.10 

48.79 

MgO 

0.0.8 

Not 

analyzed 

0.57 

0.22 

2.14 

0.4o 

Na20 

0,32 

3.12  • 

1,88 

0.72 

1.20 

0.30 

K2O 

0.13 

Not 

analyzed 

0.09 

0.07 

0.05 

0.09 

Cl 

0.06 

Not 

0.05 

0c03 

0.02 

0.05 

F 

2.7^- 

analyzed 

..  3.18 

2.85 

3. “*3 

2.92 

3.50 

As  the  table  shows,  the  carbonate  contents  of  the  Asiatic 
phosphorites  is  higher  than  that  of  the  Moroccan  phosphorites, 
causing  a  different  behavior  with  respect  to  the  time  of  reac¬ 
tion  with  sulfuric  acid. 

From  a  chemical  point  of  view,  the  phosphorus  in  the  phos¬ 
phorite  is  combined  in  the  form  of  fluoro-apatite  (mlcrocrys-, 
tals  disseminated  in  the  mass  of  carbonates,  silicates,  sul¬ 
fates,  etc.). 

As  far  as  the  physical  and  structural  characteristics  of  the 
natural  phosphates  are  concerned,  one  of  the  most  important 
ones  is  the  total  specific  surface  area,  which  essentially  • 
distinguishes  the  phosphorites  from  the  apatite  concentrates. 

This  characteristic  represents  an  important  factor  for  the 
sulbility  and  reactivity  of  the  natural  phosphates  with  organic 
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and  Inorganic  acids; ; determining  in  iftds  cases  the  installa¬ 
tion  system  in  tha; case  of  plants  established  near  the  impor¬ 
tant  deposits  and  leading,  in  the  case  of  the  phosphorites,  to 
important  simplifications  in  the  technological  process. 

The  total  specific  surface  area  varies  between  11.9  sCudre 
meters  per  gram  for  the  Florida  phosphorites  and  21.8  square 
meters -per  gram  for  the' North  African  ones  (Gafsa)  compared 
to  1,2  square  mpter'S  per  gram  representing  the  total  specific 
surface  area  of: apatite. 

The  same  cpn?ideratibhs  are  alsp>'valid  'f or  the  Asiatic  . 
phosphorites— a  fact  which  was  .dejrionstrated .  in  practice  .  through 
-the  higher  decomposition  ::yieid  from,  the  phosphorites'  (76  to 
80 ^ percent)  than .  from  apatite.  (73  tO  71+  percent)’ , yields  a- 
chieved^  in  the  diScontlhuoua,.inStallation  of  the  "Karl  Marx" 
chemical  Combine,  "  •  : :  :  .  :  ..  .  :  .  r 

pi  suif uric acid  .theoretically  required  for 
Asiatic  phosphorites  into  superphos¬ 
phate  was  calculated  from  the  chemical  composition  of  the 
phosphorite  on  the  basis  of  the  foilowing  reactions; 

10  Ca^FCPQl^)^  ;+  i5 ^ 

> -35  CaSOi^ -fe  10  HF  ./ 

(1)  Ca3(pq^)2  +  2H2S0i^  CaCHgPO^)^  +  2  CaiSO^ 

(2)  CaCO^  +  HgSOi^  — >  CaSO^  +  CO3  ■+  HgO  ‘  - 

(3)  Cap2  +  H2SO1+ Ca^o^  v  2  : 

(^)  R2*^3  +  3  H2SO1J,  >  R2(S0^)3  +  3  H2O 

(5)  ^^2^  Na2S0i;  +  H20 

(6) .  Cao  +  HgSPij.  CaSO^.  +  HgO  .  /  :  ' 

According  to  the  composition  of  the  phosphorite  (Table  I) 
r  4.  stoichiometric  reactions,  the  quantity  of  HoSOl  M.H. 
Lnot  identified]  required  for  100  grams  of  phosphorite  will  be; 


95 


For  PpOc? 

27.10  X  1.38  =  37.39  g  H2SO4  M.H. 

COp 

•10.00  X  2..23  =  22,30  g  H2S0i^  M.H. 

F  . 

■3.18  X  2.58  8.20  g  H2SO4  M.H. 

^2^3 

0.27  X  2.65  =  0,75  g  ^280^^  M.ri. 

lla20 

3.12  X  1.58  =  ^.92  g  H2SO4  M.Hi 

CaO  (frde) 

0.37  X  1.78  =  0*65  g  H2St)4  M.H. 

Total  . 

7^i2i  g  H2SO4  M.H. 

Dhe  above  calcalations,  as  well  as  the  chefflical  composi- 
tioh  of  the  phosphorite j  refer  to  an  average  sample  taken 
from  various  lots  with  which  the  laboratory  tests  were  made. 

In  the  plant,  work  was  done  with  a  phosphorite  of  similar 
composition,  for  which,  through  an  analogous  calculation, 
the  theoretical  ratio  of  grams  of  HpSO^.  M.H.  per  100  grams 
of  phosphorite  was  established  as  7f.50. 

The  laboratory  tests  were  carried  out  in  glass  vessels. 

The  necessary  amounts  of  sulfuric  acid  Were  heated  to  a  fixed 
temperature,  when  agitation  began,  together  with  the  intro¬ 
duction  of  the  phosphorite  in  a  uniform  rhythm.  The  agitation 
lasted  from  1.5  to  5  minutes.  After  agitation,  the  vessel 
and  its  contents  were  introduced  into  a  stove,  heated  to  a 
pre-established  temperature,  and  held  there  for  an  hour 
for  roasting.  • 

In  this  manner  changes  were  worked  out  according  to  differ¬ 
ent  parameters.  Thus: 

1.  Maintaining  the  temperature  of  the  acid  at  60  degrees 
centigrade,  the  duration  of  agitation  at  five  minutes,  and 
the  roasting  time  at  an  hour  at  85  degrees  centigrade,  the 
acid/phosphorite  ratio  varying  between  7^  and  82  percent  of 
the  theoretical  one  and  the  concentration  of  the  acid  increas¬ 
ing  from  60  to  70  percent,  the  analyses  carried  out  2M-  hours 
after  the  preparation  indicated  an  increase  proportional  to 
the  acid  concentration,  the  water-soluble  P2O5  ranging  from 
10.9  to  13.^  percent,  and  P2O5  soluble  in  citrate  varying 
between  9.2  and  12.5  percent. 

It  is  emphasized  that  the  soluble  P2O5  concentration  in¬ 
creases  with  the  concentration  of  the  acid  up  to  a  concen¬ 
tration  of  68  percent.  This  is  explainable  by  the  fact  that 
the  humidity  of  the  finished  product  decreases  together  with 
the  increase  in  concentration. 
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,  2.  Maintaining  the:  CQhhentratioh  6f  the  acid  at  68  percent 
the  duration  of  agitation  ht  5  minutes i,  the  roaming  being, 
done  naturally  without  iBaintaining  the  temperature,  and  . 
the  acld/phosphorite  ratio  at  82  percent  of  the  theoretical 
one  and  the  temperature  of  the  acid  ranging  from  50  to  70 
degrees  centigrade,  the  analysis  of  the  resulting  super¬ 
phosphate  24  hours  after  the  preparatibh  indicated  the  per¬ 
centage  of  P2O5  soluble  in  citrate. to  be  12.2; to  12,6  per¬ 
cent'.*  , . ; 

One  may  emphasize  that,  increasing  the  temperature  ih. the  . 
50-  to  70-degree  Centigrade-  interval  does  not  bri^hg  ahout 
a  noticeable  variation  in  the  contents  of  P2^5  soluble  in 
'Citrate. 

3*  Maintalnihg  the  temperature  of  the  acid  at  60  degrees, 
centigrade,  the  concentration  Of  the. acid  at  68  bOr cent j  the 
duration  of  agitation  at  5  minutes,  the  rao sting  being  done 
with  rapid  cooling,  and  the  acld/phosphorite  ratio  varying 
from  71  to  9.0.  percent' of  ,i,.the  theoretical  one,  the  analysis 
of  the  superphosphate  24  hours  after  its  preparation  shows 
a  percentage  of  P2O5  soluble  in  citrate  varying  between  10,1 
and  12,7  percent. 

It  may  be  emphasized  that  the  optimum  attacking  ratio  was 
between  80  and  82  percent  Of /the  theoretical  one — i,e., 

59  to  60  kilograms  ofc^SOij.  M.H,  per  100  kilograms  of  phos¬ 
phorite, 

4,  Maintaining  the  temperature  of  the  acid  at  50  degrees: 
centigrade,  the  concenjtration  of  the  acid  at  60  percent,  the 
duration  of  agitation  ^t  5  minutes,  the  roasting  occurring 
for  one  hour  at  temperatures  varying  from  80  to  115  degrees 
centigrade,  and  the  acid  phosphorite  ratio  varying  between 
81  and  100  percent  of  the  theoretical  one,  the  analysis  of 
the  superphosphate  within  48  hours  after  its  preparation 
indicated  a  percentage  of  water-soluble  P20^  of  12,9  to 
14.3  percent,  the  increase  in  the  roasting  temperature  favor¬ 
ing  this  percentage. 

’5.  Maintaining  the  temperature  of  the  acid  at  60  degrees 
centigrade,  the  concentration  of  the  acid  at  64  percent, . 
the  duration  of  agitation  at ’5  minutes,  and  the  acid/ptiosphor 
ite  ratio  at  83  percent  of  the  theoretical  one,  the  roasting 
being  done  for  one  hour  at  95  to  100  degrees  centigrade,  and 
the  aging  time  varying  from  one  to  23  days,  un  analysis 
showed  that  the  percentage  of  humidity  falls  from. 16.10  per- 
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cent  to  2.08  percent  as  the  aging  period  increases  and  that 
the  percentage  of  P2O5  (acidity)  increases  while  the  percen¬ 
tage  of  water-soluble  P2O5  increases  from  13.^,  to  16.6  per¬ 
cent  under  the  same  conditions. 

In  conclusion,  from  the  laboratory  results  the -t  echnologi¬ 
cal  parameters  were  established  for  the  preparation  of  super¬ 
phosphate  from  phosphorites  as  follows:  temperature  of  sul¬ 
furic  acid,  60  degrees  centigrade;  concentration  of  sulfuric 
acid;  68  percent:  grams  of  H2SO4  M.H.  per  100  grams  of  phos¬ 
phorites,  ^9  to  60;  duration  of  agitation,  2  to  5  minutes; 
roasting  time,  one  hour;  roasting  temperature,  90 'to  100 
degrees  centigrade. 

The  following  observations  may  also  be  added: 

a)  The  influence  of  the  temperature  of  the  sulfuric  acid 
is  smaller  than  that  of  its  concentration. 

b)  Mixing  is  important  for  the- smooth  unfolding  of  the 
reactions,  but  its  prolongation  does  not  contribute  to  an 
improvement  in  the  finished  product. 

c)  The  acid/phosphorite  ratio  is  of  great  importance:  if 
the  ratio  is  too  small,  the  content  of  soluble  P2O5  will  be 
small,  and  if  it  is  too  large  the, superphosphate  does  not 
harden  and  the  percentage  of  P2O5  does  not  increase  either. 

The  elimination  of  humidity  is  of  particular  importance 
during  the  aging  period;  according  to  the  data  obtained,  for 
each  lowered  percent  of  humidity  there  is  a  corresponding  in¬ 
crease  of  0.22  percent  in  soluble  P2O5. 

Starting  with  the  results  obtained  in  the  laboratory,  a 
transition  was  made  to  testing  the  manufacturing  in  industrial 
installations. 

From  the  beginning,  difficulties  were  encountered  which 
determined  the  partial  modification  of  the  pa-araeters  established 
during  the  laboratory  phase. 

Owing  to  the  reduced  period  during  which  the  acid/phosphor¬ 
ite  mixture  remains  in  the  mixer,  the  reaction  continues 
strongly  in  the  reaction  wagonettes. 

To  moderate  the  reaction,  the  initial  temperature  of  the 
acid  was  lowered  to  less  than  50  degrees  centigrade  (40  to 
*+5  degrees  centigrade)  • 
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Owing  to  the  specific  nature  of  the  installation,  the 
period  in  the  tunnel  had  to  be  lowered  to  20  minutes  from  the 
one  hour  established  in ; the  laboratory  (the  roasting  period). 

For  these  reasons  (temperature^ of  the  acid  and  duration  of 
roasting)  the  temperature  of  the  pulp  when  coming  out  from 
the  mixer  was  66  degrees  centigrade,  and  that  of  the  superphos¬ 
phate  during  its  stay  in  the  tunnel  reached  a  maximum  of  80 
degrees  centigrade. 

In  order  to  reach  a  higher  temperature  (l62  degrees  centi¬ 
grade)  ,  from  the  beginning  of  manufacturing  to  leaving  the 
tunnel  and  unloading ^  the  initial  temperature  of  the  acid  had 
to  be  increased  to  65  degrees  dehbigradei' :  . 

In  conclusiohi:;  the  following  technological  parameters  were 
established:  temperature  of  sulfuric  acid,  42  degrees  centi¬ 
grade  p  concentration  of  sulfuric  acid,  68  percent;  icilograms 
of  H2S0lf  M.H.  per^lOO  kilograms  of  phosphorite  ratio  (R).,  60; 
duration  of  agitation  (time  retained  in  the  mixer),  45  seconds; 
roasting  period,  |o  minutes;  roasting  temperature,  75  to  80 
degrees  centigrade;  acidity  in  the  mixer,  30  to  33  percent. 

With  a  number  of ’ experimental  charges,  the  following  re¬ 
sults  were  obtained  (Table  II). 

.  i  .  Table'-II  ' 


Number  of 
Charce 

PaOj 

Total 

Soluble 
in  Water 

P2°5  f 

Soluble 

In  Citrate 

2°5 

Aci¬ 

dity 

H^O 

Decompo 

sition'. 

Yield- 

(in 

per  c  e  n 

t) 

1 

15.3 

11.4 

12.1 

5.1 

19.9 

79 

2 

15.7 

11.0 

11.9 

6.0 

22.0 

76 

3 

15.6 

11.8  , 

12.5, 

6,0 

23.6 

80 

4 

17.8 

12.8 

.  13.6 

2.9 

18.5 

76.5 

Seven  days 
after  de¬ 
posit 


5 

12,0 

13.0 

3.1  20.5 

- 

6 

- 

12.4 

13.2 

^  4.1  21.2 

- 

7 

’•-r 

12.8 

13.7 

.  3.6  20.5 

- 

8 

12.0 

13.0 

3.4  19.7 

- 

9 

MB  ' 

12.3.. 

13.2 

3.2  17.9 

[table  continued] 
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10 

13  to 

14.0 

3.9 

19.8 

.. 

11 

12.9 

13.8 

3.0 

18.9 

12 

12.^- 

13.1 

3.V 

19.1 

- 

12,0 

13.0 

2.8 

19.7 

— 

14 

- 

12.8 

14.0 

3.3 

22.1 

- 

Because  of  the  low  temperature  and  short  roasting  period, 
as  well  as  the  impossibility  of  carrying  out  the  important 
operation  of  shoveling  while  the  superphosphate  remained  in 
the  aging  depots,  its  humidity  remains  practically  the  same 
as  at  the  beginning  of  the  aging  period.  Because  of  the 
above  reasons,  a  prolongation  of  the  stay  in  the  aging  depot 
does  not  lower  its  humidity.  A  50-percent  decrease  in  this 
humidity  would  allow  an  increase  of  about  1,5  percent  in  the 
soluble  P20^  content. 


In  the  course  of  manufacturing,  even  smaller  results  were 
obtained  because  of  the  imperfect  dosage  of  raw  materials, 
especially  of  phosphorite,  which  because  of  the  variable 
humidity— storage  being  in  the  opan— did  not  lend  itself  to 
suitable  dosage  with  the  existing  measuring  equipment,  (The 
necessity  for  the  ever  more  constant  preservation  of  the  R 
ratio  was  shown  in  the  laboratory  studies,) 

In  order  to  verify  the  acid  and  phosphorite  dosage  in  an 
attempt  to  obtain  the  optimal  R  ratio,  control  of  the  acidity 
in  the  mixer  during  manufacture  was  also  introduced,  the  aci¬ 
dity  having  to  be  between  30  and  33  percent  H2S0^« 


In  conclusion,  the  average  chemical  composition  of  the 
superphosphate  produced  from  the  phosphorites  imported  from 
the  Asiatic  Near  East  in  the  discontinuous  installation  of 
the  ’’Karl  Marx”  Chemical  Cmmbine  is  the  following  (in  per¬ 
cent)  : 


P2O5J  total 

P2O5J  water-soluble 

P20t,  soluble  in 
citrate 

p20^,  free  acidity 
H2O,  humidity 


17.0'to.  18.0 

12.5  to  12.7 

13.5  to  13.6 
3.^  to  2.9 

19.5  to  20.0 


Under  laboratory  conditions,  the  humidity  of  the  superphos¬ 
phate  fell  to  about  2  percent  water  and  the  acidity  to  0.5 
percent  after  23  days.  Applying  these  ideal  conditions  to 
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the  supei'phosphate  prepared  jn .  industrial  installations 
might  result  in  a  free  acidity  of  about: 3  percent;  the  solu¬ 
bility  in  citrate  might  increase  by  one  percent  PoO'nj  and,, 
as  a  result  of  lowering  the.  humidity  to  2  to  3  percent  of  • 
wate'r,  an  additional  3*5  percent  could  be  added  to  the  solu¬ 
ble  P2O5.  Consequently,  there  would  result  a  superphosphate 
containing  18  percent  of  soluble  p20^. 

these  conditions j  however,  could  not  be  achieved  in  prac¬ 
tice  under  the  tegular  manufacturing  procedures)  and  even 
less  so  in  the:' discontinuous  installations,  which  do  hot  . 
have  adequate  equipment  for  airing,  shoveling;  storage,  etci 

Undoubtedly  results  superior  to  those  obtained  in  discon¬ 
tinuous  operations  could  be  ojjta'ined  in  installatipns  with 
continuous  manufacturing  methodsV  such'  as  the;  Moritz  Stan- 
dardt)  as  a  result  of  improving  the  decomposition  yield  as: 
well  'as  because  of  the  possibility  of  eliminating  humidity 
during  the  aging  of  the  superphosphate' in  suitable  storage  . 
places,  ■ 

According  to  the  data  obtained  with  reiference  to  the  T 
behavior  of  the  phosphorites  during  the  decomposition  reac-- 
tions  with  sulfuric  acid,  we  believe  that  the  adaptation  of 
rotating  dryers  into  the  manufacturing  technology  for '  super'-' 
phosphate  from  phosphorites  may  yield  satisfactory  results., 

Starting  from  the  assumptions  thatt  : 

a)  the  total  specific  surface  area  being  20  times  as  iarge 
as  that  of  apatite,  the  reactivity  of  the  phosphorites  is 
even  greater; 

b)  the  high  temperature;  during  roasting  accelerates  the 
decomposition  reactions; 

c)  the  lowering  of  the  humidity  brings  about  an  increase 
in  the  content  of  soluble  P20^; 

and  keeping  in  mind  that  in  the  actual  manufacture  of  three- 
times  granulated  superphosphate  this  type  of  rotating  dryer 
is,  used,  its  adaptation  to  the  regular  manufacturing  process 
for  the  manufacture  of  superphosphate  from  phosphorites  in 
the  reaction  between  phosphoric  acid  and  the  phosphorites 
might  give  favorable  conditions  with  the  same  equipment  re¬ 
lating  to  the  three  important  phases- of  roasting,  aging;  and 
granulating.  ^  ' 
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Since  the  aging  is  favored  by  loyer  teAperatUres,  the 
optimal  temperature  being  between  35  and  4o  degrees  centi¬ 
grade,  overheating  in  the  final  phase  could  be  avoided 
through  a  study  of  the  thermic  bal^nbe  in  terms  of  the  . 
flow  of  material  in  a  rotating  dry^r  with  steady  Current. 

From  the  economic  point  of  View,  the  utilization  of  natur 
al  phosphates  with  a  low  PpO^  conttent  is  not  profitable  for 
installations  with  discontihuoUs  operation  not  possessing 
adequate  auxiliary  equipment i 

We  give  a  comparative  Situation  (indices)  of  the  cost  of 
the  superphosphata  produced  from  phosphorite  and  from  apa¬ 
tite  cohcentrate  during  the  first  quarter  of  1958  at  the 
”jKarl  Marx"  Chemical  Combine. 

If  the  utilities  and  fixed  expenditures  remain  approxi¬ 
mately  constant,  the  difference,  is  in  the  raw  materials, 
which  represent  about  48  percent  for  the  superphosphate  from 
phosphorites  as  compared  with  34  percent  for  the  superphos¬ 
phate  from  apatite,  or  an  increase  of  27  percent  in  the  case 
of  the  phosphorites.- 


«  Superphosphate  from: 


_ ; _  Phosphorite  _ Apatite 

Sulfuric  acid  104.4  100.0 
Phosphatic  concentrate  339.1  100,0 
Utilities  +  fixed  costs  105.2  100,0 
Cost  price,  total  127,0  100.0 


Conclusion 


The  processing  of  the  phosphorites  imported  from  the  Asi¬ 
atic  Near  East  at  the  "Karl  Marx"  Chemical  Combine  is  not 
profitable. 

Owing  to  the  inadequate  equipment,  the  superphosphate  ob¬ 
tained  is  of  an  inferior.  Type  II,  or  downgraded  quality, 
which  brings  about  a  lower  selling  price,  and  the  cost  price 
of  the  superphosphate  is  higher  than  in  the  case  of  super-  . 
phosphate  produced  from  apatite  concentrates, 
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RUMANIA 


Manu.facturj.ng  Simple  Graiiulated  Superphosphate  and 
Sodium  Fluoslllcate  at '"Petru  Pdni” 

Chemical  •Fertlll2er'‘Works 


[This  is  a  translation  of  an  article  by  M.' Dumi-  • 
trescu  in  Revlsta  de  Chimie,  Vol  X,  No  5,  May  1959, 
Bucharest,  pages  288-290;  CSOt  3380-N/gJ 


Until  1958  superphosphate  was  manufactured  at  "Petru  Poni" 
Chemical  Fertilizer  Works  in  a  discontinuous  installation 
which  assured  a  fairly  high  productive  capacity. 

When  the  new  installation  for  the  manufacture  of  super¬ 
phosphate  by  the  "Moritz  Standardt"  continuous  procedure 
was  put  into  operation  in  May  1958,  the  technological 
process  was  radically  modified  and  adapted  to  the  con¬ 
tinuous  process  of  manufacturing,  : 

In  the  new  installation,  almost  all  manual  labor  was 
replaced  w;ith  advanced  mechanization.  Similarly,  meaisures 
were  taken  to  assure  the  acquisition  of  apparatuses  for  the 
dosaging  of  raw  materials  and  the  entire  installation  was 
included  in  a  system  of  blocks; and: signals. 

In  principle,  the  technological  process  proceeds  as 
follows; 

[1]  The  raw  material— phosphatic  ores,  delivered  to  the 
plant  in  box  cars--is  distributed  by  automatic  devices  over 
the  entire  storage  area.  The  manufacturing  section  is  fed 
with  the  sorted  materials, 

[2]  The  phosphatic  raw  materials  are  dosed  with  an 
automatic  scale, 

[3]  !]^e  raw  material  dosage  with  the  automatic  ;scale 
enters  into  the  mixer  through  a  "burla, "  where  the  phosphatic 
ore  and  the  sulfuric  acid  are  thoroughly  mixed,  yielding  a 
fluid  mixture  which  is  continuously  evacuated  into  the 
Moritz-Standardt  superphosphate  reactor. 
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[4]  In  the  reactor,  the  superphosphate  paste  undergoes 
a  hardening  process  which  lasts  from  three  to  six  hours, 

[5]  The  superphosphate  is  transported  through  the 
rotation  of  the  entire  reactor  into  the  cutting  area  of 
the  carousel. 

[6]  The  cal-ousel  is  supplied  at  its  periphery  with  shav¬ 
ing  knives  which  ciit  the  superphosphate' as  it  revolves;  it 
is  then  pbured  out  and  shipped  to  the  superphosphate  storage 

[7]  The  sulfuric  acid  required  for  the  manufacturing  is 
stored  in  two  reservoirs,  from  which  it  is  raised  into  the 
installation  to  a  constant  level  in  the  tank  with  the  aid  of 
pumps* 

[o]  The  acid  which  enters  dilution  is  dosed  with  the 
aid  of  a  rotating  dosing  device  supplied  with  an  adj'ustable 
level  regulator. 

[9]  Tlie  water  necessary  for  the  dilution  of  the  acid  is 
distributed  in  an  equal  manner  through  the  three  dilution 
tanks  with  the  aid  of  three  dosing  devices  with  membranes, 

[10]  The  tanks  for  the  dilution  of  the  acid  are  supplied 
inside  with  cooling  serpentines, 

[11]  From  the  last  dilution  tank  the  sulfuric  acid  goes 
through  a  constant-level  tank  to  the  rotating  dosing  device 
which  feeds  the  mixer, 

[12]  The  prepared  superphosphate  is  put  into  storage. 

[13]  In  storage,  the  warm  superphosphate  undergoes  airing 
in  order  to  assure  a  better  mixing  of  the  mass  for  the 
purpose  of  completing  the  reaction.  These  operations  are 
carried  out  with  the  aid  of  two  grab-buckets  over  a  period 
of  four  to  five  days, 

[14]  The  superphosphate  prepared  in  this  manner  must  be  • 
left  in  storage  for  a  period  of  20  to  25  days  for  aging; 
after  this,  the  superphosphate  is  taken  by  grab-bucket  to 
the  chambers  feeding  a  system  of  belts  and  elevators,  and 
loaded  directly  into  freight  cars. 


Quality  of  the  Superphosphate 


The  quality  of  the  product,  evaluated  in  terms  of  its 
perceptual  content  of  assimilable  ^20^9  has  varied  very 
littld  in  the  past  few  years.  Thus: 

^955  1956  1957  1958 

V/ater- soluble  P2O5  16.8  ,16.7  16.?  17.0  . 

The  minimal  increase  in  the  water-soluble  P2O5  content  from 
.16.5  to  17. percent  is  due  to  the  imperfect  mechanical  system 
for  the  dosing  and  mixing  of  the' raw  materials* 

A  factor  which  determines  the' achievement  of  high  quality 
superphosphate  is  the  granulation  of  the  raw  material.  The 
finer  the  grinding  of  the  phosphates,  the  greater  the  total 
surface  area  of  particles  and  thus  the  greater  the  reaction 
speed,  the  reaction  taking  place  primarily  on  the  surface  of 
the  particles. 

The  granulation  of  phosphorites  from  the  Asiatic  Near 
East  gives  10  percent  of  waste  on  a  sieve  with  IDO  perfora¬ 
tions  per  square  centimeter  and  68  percent  of  waste  on  a 
sieve  with  1,600  perforations  per  square  centimeter,  as 
against  12  percent  waste  in  a  1,600  perforation  per  square 
centimeter  sieve  in  the  case  of  apatite  concentrate.  For 
this  reason,  the  superphosphate  obtained  from  the  first 
category  is  of  poor  quality  and  the  decomposition  yield  is 
small. 

For  the  decomposition  process  of  the  apatite  to  occur 
completely  and  at  maximum  speed,  thereby  assuring  a  suitable 
quality  of  superphosphate,  the  sulfuric  acid  has  to  be  intro¬ 
duced  at  a  concentration  of  67  to  68  percent  (in  the  contin¬ 
uous  processes)  and  at  a  temperature  of  55  to  60  degrees 
centigrade,  or, 50  to  55  degrees  centigrade  in  the  summer. 

Other  factors  influencing  the  quality  of  the  superphosphate 
are  the  duration  and  conditions  of  mixing.  The  parameters 
of  the  mechanical  mixing  system  determine  the  degree  of  con¬ 
tact  between  the  acid  and  the  apatite,  acting  to  obtain  a 
thorough  mixture  of  the  ore  and  the  acid,  and  are  given  by 
the  rotation  speed  of  the  agitator  or  the  peripheral  speed 
respectively. 
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For  this  reason,  the  mixer  with  horizontal  axles  was 
replaced  in  November  1958  with  a  vertical  mixer  having  ^’our 
agitators  with  a  peripheral  speed  of  5  meters  per  second  and 
a  retention  time  in  the  mixer  of  only  2  minutes.  Since, 
however,  the  optimuai  mixing  duration  is  considered  to  be  6 
to  7  minutes,  the  rotation  speed  of  the  last  two  agitators 
will  be  modified  and  they  will  be  put  deeper  into  the  ' 
mixer . 

Finally,  the  maceration  of  the  product  influences  the 
quality  of  the  superphosphate.  As  was  shown,  the  definitive 
decomposition  of  the  phosphate  and  the  elimination  of  the 
excess  himidity  takes  place  while  it  is  deposited  in  the  s 
storage  area  and  aired.  An  acceleration  of  the  decomposition 
is  obtained  by  colling  and  pulverizing  the  superphosphate 
immediately  after  the  evacuation  as  well  as  by  covering  it. 

Technical-economic  indices  obtained  (per  ton  of  P2^5^  * 


MH  Sulfuric  Acid,  kilograms 
Apatite,  kilograms 
Electric  power,  kilowatt  hours 
Water,  cubic  meters 

In  1957,  a  large  part  of  the  production  was  obtained  from 
the  Asiatic  Near  East  phosphorites,  whose  high  carbonate _ 
content  leads  to  an  increased  consumption  of  sulfuric  acid 
and  a  small  P2O5  concentration  (28  percent  as  agains  39  per¬ 
cent  for  apatite  concentrates),  which  results  in  a  low 
quality  product  with  13  to  1^  percent  of  P285» 

As  far  as  possible,  the  consumption  indices  were  checked 
separately  with  respect  to  the types  of  raw  material  in  1958. 

The  indices,  however,  are  not  conclusive  because,  although 
the  installation  is  supplied  with  a  scale  for  apatite,  this 
nevertheless  bogs  down  and  does  not  function  owing  to  the 
variation  in  the  humidity  of  the  material,  which  necessitates 
dosing  with  an  improvised  system  which  is  not  precise. 


1957 


2,211 

3.=| 

5 


1958 


2,030 
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Production  Difficulties; 


In  case  work  has  to  be  done  with  mixtures  of  phosphorites 
from  the  Asiatic  Near  East  and  Kola  apatite  concentrates, 
the  mechanised  installations  for  unloading  the  phosphates 
from  freight  Cars  must  assure  separate  storing  of  the  two 
raw  materials*  Owing  to  mechanical  defects  in  the  unloading 
^  happens  that  an  uricohtrblled  mixture 

of  these  raw  mateMals  results  and  therefdre  the  .tedhnologicai 
process  cannot  be  observed  and  conducted  for  obtaining  a 
maximum  yisld,  because  in  the  continuous  installation  the 

with  sulfuric  acid  having  a  density  of 
^  temperature  of  55  to  6o  degrees  centigrade 
for  Kola  anatite,  and  phosphorites  with  an  acid  density  of 
lOo  to  1.60  at  a  temperature  of  35  to  4o  degrees  centigrade. 

^2&hufacturing,;,conditionS  are  completely 
different,  great  difficulties  arose  with  uncontrolled  mix- 
considerable  ^UOhti ties  of  P2O5  were  10s t  through 
^  n  It  achieve  a  maximum  yield  in  transforming  in¬ 

soluble  into  the  soluble  form,^  ■' 


*  dosing  of  the  apatite,  an  automatic  scale  was 

introduced,  which,  however,  did  not  give  corrected  results 
Inasmuch  as  the  humidity  of  the  apatite  arriving  at  the 
u  Yf®  ^  percent  as  against  the  1  to  2  percent  for 

which  the  respective  scale  was  built.  Under  these  conditions 
it  became  necessary  to  change  to  an  improvised  and  imprecise 
dosing,  which  led  to  a  product  with  great  variations  in 
quality  and  poor  transformation  yields. 

the  dilution  and  dosing  of  the  acid,  a  modification 
of  the  dilution  system  and  of  the  acid  feeding  system  was 
necessary  in  order  to  make  possible  an  increased  productive 
capacity  compared  to  the  original  plan^ 

4.V  the  horizontal  mixer  assembled  at  the -start  of 

tne  section  has  not  given  corrected  results  even  for  a  lower 
capacity.  Under  these  conditions,  a  Soviet-built  vertical 
mixer  was  installed  with  which  it  was  possible  to  get  a 
product  with  18  tol9  percent  of  P2O5  12  percent  of  free 
P2O5,  at  the  evacuation  from  the  reactor. 


Another  improvement  to  be  achieved  is  the  acceleration  of 
construction  work  to  increase  the  superi)hosphate  storage 
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area  in  order  to  assure  the  normal  aging  time  of  the 
finished  product. 


Manufacture  of  Granulated  Superphosphate 


A  modern  installation  for  the  granulation  and  ammoniation 
of  superphosphate  was  assembled  and  placed  into  operation 
in  1958. 

In  contradistihction  to, other  installations,  granulation 
at  the  *'Petru  Poni*'  Chemical  Fertilizer  Works  is  carried 
out  on  a  disk  granulation  system  with  possibilities  for  the 
ammoniation  of  the  superphosphate  up  to  a  content  of  2,5 
percent  nitrogen,  or  even  higher  if  supplementary  sulfuric 
acid  is  introduced  on  the  granulating  disk. 

In  this  installation  it  is  possible  to  granulate  the 
superphosphate  obtained  from  kola  apatite  and  Asiatic 
phosphorites  (the  proportion  of  raw  materials  being  3  to  1) 
immediately  after  it  comes  out  of  the  reactor. 

In  principle^  the  technological  process  is  as  follows; 

The  crushed  and  ground  superphosphate  is  passed  for 
granulation  onto^the  granulation  disk,  which  rotates  at  10 
revolutions  per' 'minute. 

To  regulate  the  dimensions  of  the  granules,  the  disks 
may  be  inclined  according  to  need,  the  optimum  inclination 
being,  according  to  our  technological  tests,  ^7.5  to  ^8 
degrees. 

On  the  granulation  disks,  the  superphosphate  is  sprinkled 
with  a  solution  of  sodium  silicate  in  order  to  give  it  in¬ 
creased  mechanical  resistance,  or  it  may  be  sprinkled  only 
with  water.  If  ammonia  is  used  in  the  work,  the  super¬ 
phosphate  will  also  be  sprinkled  with  a  very  small  quantity, 
of  sulfuric  acid. 

The  granules  formed  on  the  disks  are  poured  onto  the 
collar  of  the  granulator,  where  they  are  powdered  with 
phosphorite  powder  or  with  calcium  carbonate  in  order  to 
lower  the  free  acidity  and  dry  the  granules.  If  ammoniation 
is  included,  the  neutralization  is  done  with  ammonia. 
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The  powdered  or  ammdniated  granules  are  sifted,  the  usable 
grains  (2  to  4  millimeters)  being  separated  from  the  too 
fine  and  too  coarse.  The  2-  to  *+-millimeter  granules  are 
passed  directly  into  storage,  where  they  are  aired  with  the 
aid  of  a  rolling  bridge  in  order  to  prevent  agglomeration. 

The  waste  composed  Of  powder  and  fine  and  coarse  granules, 
is  returned  to  the  surface  and  falls  on  the  inclined  belt 
for  the  feeding  of  fresh  superphosphate. 


Factors  Influencing  the  Granulation  Process  , 


The  granulation  on  the  disks  occurs  through  a  mechanical 
operation  involving  the  rolling  of  superphosphate  nuclei  and  , 
taking  advantage  of  the  thixotropic  properties  of  the  granu¬ 
lated  material,  .Owing  to  the  mechanical  action  of  the  gran¬ 
ulator,  these  nuclei  will  collect  next  to  each  other,  forming 
an  almost  homogeneous  substance-. 

The  factors  influencing  the  granulation  capacity  ares 

1.  The  granular  structure  of  the  material.  The  material 

to  be  granulated  has  to;  be  previously  ground  in  order  that 
the  granulation  process' will  be  accomplished  easily  and  tha^  • 
the  percentage  of  small  granules  will  be  lowered  as  much  as, 
possible.  . 

2.  The  mode  of  feeding  the  material  and  the  sprihlcling 
solution.  The  finer  the’  feeding  material,  the  more  the 
sprinkling  materials  will  have  to  be  pulverised,-  The 
relationship  between  the  material  entering  the  granulator 
and  the  quantity  of  the  sprinkling  solution  must  be  constant 
in  order  to  preserve  a  constant  granulation  of  the  finished 
product  which  emerges  from  the  granulation  disk, 

3.  Dimensions  of  the  granules.  The  variation  of  the 
dimensions  of  the  granules  may  be  made  through  the  rotation 
speed  of  the  disk,  the  height  of  the  pouring  collar,  and  the 
inclination  of  the  granulator. 

The  granulators  of  the  "Petru  Poni"  Chemical  Fertilizer 
V/orks  may  only  be  regulated  with  respect  to  inclination  and 
revolution — parameters  which  were  followed  in  the  course  of 
the  technological  tests — with  the  following  optimum  conditions: 
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rotation,  10  revolutions  per  minute;  inclination,  *+7.5  to 
*+8  degrees. 


Concentrations  of  Granulated  Superphosphate  Obtained 
at  the  "Petru  Poni"  Chemical  Fertili^ier  Works 


In  the  plant,  granulation  tests  were  made  with  macerated 
ana  ffesh^ material  as  well  as  with  superphosphate  made  from 
Kola  apatite,  phosphorites  from  the  Near  East,  or  a  mixture 
of  these.  In  all  cases  the  installation  was  adequate,  the 
only  difficulty  being  that  in  the  case  of  granulation  vrith 
fresh  materials  the  transport  arid  dosing  installations  sink. 

Inasmuch  as  most  of  the  time  calcium  carbonate  powder 
was  used  for  neutralisation  and  trying,  the  quality  of  the 
granulated  superphosphate  remained  the  same  as  that  of  the 
superphosphate  entering  the  granulation  installation,  the 
percenta.ge  of  assimilable  P2O5  remaining  within.  ±0.5  percent 
as  against  the  content  of  assimilable  P2O5  in  the  ungranulated 
superphosphate. 

The  poor  yields  in  the  transformation  of  total  P2O5  into 
assimilable  P2O5  are  due  to  the  fact  that  the  manufacturing 
installations  operate  without  apparatuses  for  dosing  the 
raw  materials  and  that  the  mixing  system  is  not  yet  in 
proper  order. 

Similarly,  in  the  course  of  the  tests  the  manufacturing 
section  i/orked  with  nonconstant  mixtures  of  Kola  apatite  and 
Near  East  phosphorites. 

The  recommended  granulation  yield  (95  percent  of  granules 
between  2  and  5  millimeters)  was  not  achieved  because  the 
section  did  not  have  at  its  disposal  sieves  with  the  pre¬ 
scribed  dimensions  (work  was  done  with  sieves  fof  ^  and  8 
millimeters  rather  than  4  and  5  millimeters). 

Ammoniation  tests  were  carried  out  in  the  installation, 
and  a  granulated  superphosphate  with  a  nitrogen  content  of 
1.6  to  2  percent  was  obtained. 
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Manufacture  of  SodiuM  "lluos'ilidate 


Kola  apatite  contains  approximately  2,5  to .2,7  percent 
fluorine  in  the  form  of  calcium  fluoride.  At  theVtime  of 
attack  on  the  apatite  by  sulfuric  acid j  the  calcium  fluoride 
also  reacts,  forming  hydrofluoric  acid,  which  reacts  with  , 
the  silocon  dioxide  contained' in  the  apatite  to  form  silicon 
tetrafluoride  (gaseous  state).?  this,  through  absorption  in 
water,  gives  rise  to  fluosilicic’ ac^  which,  when  ‘  treated  .  . 
With  a  solution  Of  sodium  fluoride,  , changes  into  sodium  ' 
fluosilicate.  .  : 

The  absorption  of  the  fluoridated  gases  and  the  obtaining 
of  sodium  fluosilicate  at  the  "Petru  Poni"  Works  occors  in 
the  following  installation: 

The  gases  drawn  in  from  the  mixer  and  the  Morits-Standardt 
reactor  are  led  into  two  towers,  where  they  aresprinkled- 
with  water  in- counter-currents 

When  entering,  the  gases  have' a  concentfajtion  of  about  ; 
10  to  15  grams  per  cubic  meter,  Jn  the  first  absorption 
tower  a  10  to  11  percent  fluosilicic  acid  solution  is  ob-  .  . 
tained  and  then  sent  to  the  section  for  the  processing  of 
fluosilicate.  ■  .  ■'_ 

In  the  first  tower  it  is  sprinkled  witli  a  2-percent  soiu-  ;: 
tion  which  is  obtained  in  the  second  (final)  tower,  and  in 
the  second  tower  it  is  sprinkled  with  pure  water*:- 

Rubber  and  bakelite  were  used  aS  Construction -materials  , 
for  the  absorption  apparatus  (pipes  of  bakelite  and  towers 
lined  with  rubber).  The  10  percent  fluosilicic  acid  solution 
is  continuously  sent  to  two  decantors  where  the  silicon  jelly 
is  deposited.  The  solution  passes  without  agitation  into 
the  precipitation  reactor.  In  the  reactor  a  20-percent  sodium 
chloride  solution  is  introduced  and  it  is  agitated  for  about 
three  minutes, 

’Since  the  reactor  contains  the  silicon  jelly,  in  addition 
to  sodium  hexachlorosilicate,  they  are  separated  by  sedimen¬ 
tation,  keeping  in  mind  that  the  depositing  speed  of  the 
silicon  jelly  is  10  times  less  than  that  of  the  fluosilicate. 
For  this  separation  the  reactor  is  supplied  with  three 
"stuturi"  at  different  heights. 
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After  the  separation,  -the  fluosilicate  crystals  go  into 
a  centriguge  where  they  are  washed  with  water,  and  then  they 
proceed  to  the  drying  installation. 

The  drying  takes  place  in  a  "snec"  dryer  with  a  steam- 
heated  mantle.  From  the  dryer,  the  fluosilicate,  with  a 
maximum  humidity  of  1  percent  and  0.1  percent  hydrochloric 
acid,  goes  to  the  packing  section* 

Since  sodium  fluosilicate  is  a  toxic  product  for  the  humam 
organism,  the  entire  apparatus  for  precipitation,-  drying,  and 
packing  is  hermetically  closed  and  efficiently  ventilated. 


Discussion 


Improvements  demanded  in  the  course  of  the  debates  on 
several  problems  concerned  such  matters  as  incorporation  of 
phosphatic  fertilizers  in  GOST  [not  identified]  (GOST  provides 
IM-  percent  of  soluble  P2O5  the  phosphorites  and  we  get 
1M-.5  percent  P2O5)  5  concentration  of  the  acid  which  is  worked 
with  (the  largest  P2O5  content  was  obtained  with  an  80-  to 
o2-percent  acid) j  mixing  time;  the  reduction  of  specific 
concumption  (especially  by  increasing  the  yield  of  transform¬ 
ing  total  P2O5  into  P2O5,  also  taking  the  huinidity  into 
consideration;  at  the  No  2  Chemical  Combine,  a  transforma¬ 
tion  yield  bf  up  to  SC  percent  was  achieved) ;  the  explanation 
of  the  fact  that  from  Kola  apatite  we  obtain  a  superphosphate 
with  only  15.5  percent  of  P2O5  soluble  in  citrate  (lack  of 
aging,  airing,  increased  humidity,  etc.);  conditions  of 
processing  imported  phosphorites,  etc. 
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RUMANIA: 


Manufacture  of  Granulated  SaoerphosphAte  at  NaVodatl' 

:  Superphosphate  and  Sulfuric  Acid  Plant 

[This  is  a  translation  of  an  article  by  A.  Vieru 
in  Revista  de  Chitoie,  Vol  X.,  No  5;>  May  1959 »  Bu¬ 
charest,  pages  290-292;  CSOi33SO-N/hj 

The  USAS  construction  began  in  1956  o‘tt  the  basis  of  Soviet 
plans,  with  key  equiptnent  brought  from  the  USSR,  and  On  Ip 
February  1959  technological* tests  began. 

The  unit  built  is  the  largest  one  in'  the  country  frdm‘ 
the  point  of  view  of  productive -capacity  and  is  equipped 
with  mechanical  and  automatic  devices  placing  it  on  a  level 
of  high  technical  complexity,  :  '  ,  .  , 

The' manufacturing  technological'process  for  superphos¬ 
phate  occurs  in  a  reactor  similar  to  the  one  at  the  Petru 
Poni"  Works,  differing  only  with  respect  to  the  granulation 
operation.  ^  .  , 

The  granulation  operation  consists  of  the  following  main 
phases;  the  neutralized  superphosphate  is  brought  from 
storage  to  an  intermediate  shed  by  a  conveyor,  and  from 
there  it  is  brought  by  a  belt  feeder  to  a  shed  to  be  fed  into 
the  granulator.  Water  is  brought  into  the  granulator  for 
wetting,  ,  ^e  humid  granules  obtained  in' the  granulator  are' 
taken  for  drying  into  the  drying  room. 

The  drying  is  done  with  gases  from  the  burners,  obtained 
by  burning  fuel  oil. 

The  gases  from  the  burners  are  mixed  with  air  in  the  mix¬ 
ing  chambers  at  500  degrees  centigrade  and,  passing  through 
the  drying  drum,  they  are  made  free  of  dust  in  a  cyclone, 
washed  with  water  in  a  tower,  and  evacuated  into  the  atmos¬ 
phere  with  the  aid  of  a  ventilator.  The  dried  granules; 

■enter  into  the  drying  drum  through  an  unloading  room,  and 
with  the  aid  of  an  elevator  they  are  then  brought  to  a 
vibrating  sieve. 
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The  product  is  separated  on  the  sieve,  according  to  the 
siae  of  the  granules,  into  three  portions:  granules  under 
1,0  millimeter;  granules  from  1,0  to  h  millimeters;  granules 
above  4  millimeters. 

Granules  larger  than  4  millimeters  are  "concasare"  [not 
identified]  and  then  are  added  through  flowing  funnels  and 
elevators  to  the  material  exiting  from  the  drying  drum. 

The  granules  smaller  th&n  one  millimeter  are  brought  by 
"sned"  to  the  shed  for  loading  into  the  granulator. 

The  granules  with  dimensions  between  1,0  and  4  millimeters, 
which  is  the  final  product,  are  brought  into  the  packing 
Sheds  with  the  aid  of  a  conveyor.  From  there  they  are 
taken  to  the  shed  above  the  scale  by  rruck,  and  then  into  a 
semi-automatic  scale. 

The  weighed  amount  is  packaged  in  Kraft- type  paper  bags. 

The  bags  are  sewed  by  sewing  machine  and  are  distributed  to 
the  storage  areas  by  automatic  loaders.  The  packaging 
material  is  brought  to  the  storage  area  on  a  monorail. 


Mechanisation  and  Automation  of  the  Production  Process 


The  superphosphate  plant  is  equipped  with  a  series  of 
devices  forming  part  of  the  framework  of  technological 
control  and  automation  of  the  production  process  and  con¬ 
sisting  of  automatic  regulators  with  indirect  action, 
electric  technological  signaling,  and  electric  blocking  and 
remote  control  systems. 

The  operating  section  of  the  superphosphate  plant  represents 
the  most  important  part  of  the  whole  technological  cycle,  and 
the  productivity  of  the  entire  plant,  as  well  as  the  quality 
of  the  finished  product,  depend  on  its  functioning. 

In  the  operating  section  the  continuous  processing  of  the 
apatite  concentrate  with  sulfuric  acid  takes  place.  Follow¬ 
ing  the  reaction,  superphosphate  and  hydrofluoric  gases  are 
obtained.  The  former  is  sent  to  the  storage  area  for  final 
processing,  and  the  latter  is  absorbed  in  the  form  of  fluo- 
silicic  acid  in  the  fluosilicate  section. 


The  main  factors  determining  the  technologi’cai  process  for 
the  decomposition  of  the  apatite  concentrate  and  the  quality 
and  quantity  of  the  final  product  are  a  stable  and  continuous 
concentration  and  temperature  of  the  sulfuric  acid  used  for 
mixing  with  apatite  concentratej  a  stable  and  continuous 
maintenance  of  the  prescribed  weight  proportions  between  the 
quantities  of  apatite  concentrate  and  dilute  sulfuric  acid; 
the  quality  of  the  mixture  of  dilute  acid  and  the  quality 
of  the  mixture  of  apatite  concentrate  with  acid  in  the  mixer-. 

These  conditions  are  fulfilled  as  follows; 

a)  The  automatic  maintenance  of  the  prescribed  concen¬ 
tration  of  the  sulfuric  acid  used  for  mixing  with  apatite 
concentrate. 

The  sulfuric  acid  as  well  as  the  water  drop  into  the  mixer 
under  constant  pressure  from  the  respective  reservoirs. 

After  dilutionj  the  acid  enters  into  the  concentration  meas¬ 
uring  device.  The  concentration  measuring  device  operates 
by  means  of  a  continuous  comparison  of  the  specific  weights 
with  that  of  a  sample  acid  of  a  known  concentration  similar 
to  the  one  required  in  the  technological  process. 

The  results  of  the  gravimentric  comparisons  are  registered 
by  differential  manometers  in  the  form  of  pressure  drops  in 
the  piezometric  tube.  The  pressure,  drop  characterizing  the 
value  of  the  reduction  (specific  weight  of  the  acid  to  be 
controlled  as  against  the  sample  acid)  is  transformed  by  the 
differential  manometer  into  a  corresponding  electrical 
impulse,  which  is  transmitted  to  the  concentration  regulator, 

In^the  regulator,  the  electrical  impulse  obtained  from 
the  differential  manometer  is  amplified  and  transformed  into 
a  pneumatic  control  impulse,  which  acts  on  the  membrane  of 
a  valve  mounted  on  the  pipe  for  feeding  water  to  the  mixer. 

Thus  each  change  in  the  concentration  is  accombanied  by 
a  corresponding  modification  of  the  quantity  of  water  to  be 
used  for  dilution. 


b)  The  automatic  maintenance  of  the  prescribed  weight  • 
proportions  between  the  apatite  concentrate  and  the  sulfuric 
acid  to  be  mixed. 
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The  quantity  of  concentrate  is  dosed  by  weight  with  a 
gravimetric  belt  dosing  device. 

The  weightier  acid  corresponding  to  the  quantity  of 
apatite  is  maintained  automatically  by  a  volume  regulator 
as  follows s  the  dilute  sulfuric  acid  enters  through  a  volume 
meter  with  a;  "fante"  [pressure  valve?];  the  pressures  passing 
through  tp.e  "fante",  characterizing  the  instantaneous  in-^ 
creases  ip  the  acid  volume  (in  weight  units),  are  registered 
by  a  diffeyfential  manometer  in  the  form  of  pressure  and  are 
transformed  into  electrical  impulses  which  are  transmitted 
to  the  volume  regulator;  in  the  regulator  the  electrical 
impulses  are  amplified  and  transformed  into  pneumatic  control 
impulses,  which  are  transmitted  to  the  regulating  valves 
mounted  on  the  acid  pipe  before  the  mixer. 


c)  The  automatic  regulation  of  the  temperature. 

The  "automatic  maintenance  of  the  prescribed  temperature 
of  the  mass  passing  from  the  mixer  into  the  chamber  is  a 
determining  factor  for  the  productivity  and  the  quality  of 
the  finished  product. 

Variations  in  temperature  may  occur  for  the  following 
reasons;  the  reaction  temperature  during  the  mixing  of  the 
raw  materials;  the  temperature  and  quantity  of  the  raw 
materials  brought  to  the  mixer;  heat  losses  to  the  surround¬ 
ing  atm()spb.ere.  The  last  two  factors  depend  on  meteorologi- 
ca3.  cencittiona  and  cannot  be  regulated,  although  they  may  be 
taken  into  consideration  in  establishing  the  technological 
conditions,  especially  since  these  variations,  though  large, 
occur  slowly  in  terms  of  time.  The  first  factor  is  the  only 
one  which  influences  the  technological  temperature  conditions — 
namely,  the  temperature  of  the  dilute  acid.  The  temperature 
of  the  dilute  acid  is  regulated  as  follows;  in  the  high 
reservoir  for  the  acid,  a  serpentine  is  mounted  through  which 
steam  passes;  the  temperature  of  the  acid  is  measured  after 
it  is  diluted  with  a  resistance  thermometer;  the  pneumatic 
control  idpulse  is  transmitted  from  the  regulator  to  a  valve 
regulating  the  variable  quantity  of  steam  brought  in  for 
heating  the  acid. 


d)  Controlling  the  temperature. 

In  addition  to  automatic  regulation  of  the  sulfuric  acid 
temperature,  independent  temperature  controls  are  also 
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provided  for- the .acid  the , high  reservoir,  the  water  in  . 
the  high  'reservoir,  ’.the  acid  in  the  ,fiow  meter,  'and  the  mass 
in  the  mixer. :  '"."V 

Kie  mechanisms  and  automatic  devices, for  the  continuous '' 
action  superphosphate  chamber  may  be  divided  into  a  Series  /. 
of  aggregates  in  accordance  with  their  use  and /the  character  . 
of  the  fund tiohs.  the^  fulfill — namely;  '  /  y 

a)  mechanism's  fOrT  trahsportatioh  of  the  apatite  cohcen-! 
trates  from  storage  to  the  chamber 5  ^ 

b)  mechanisms  and  devices  for  the  preparation  and  dosing 
of  sulfuric  acid,  and  apatite  concentrate; 

C)  mechanism  fOr  mixing,  the  reactants  and  for ’unloading  , 
the  mass  in  the  chamber;/  -  y  ■  ' 

d)  mechanisms  fOrythe  chamber  .proper'  .and  the  cs-^ouSel;  .  y 

e)  mechariisms  for  transporting  the  superphosphate  from 

storage  and  spreading  it.,.,  '  y  ■  >  ,  . 

Mechanisms  of  the  aggregates  a),  d)  j''  a4d  e)' are"  mechanisms 
with  individual  electric  activating  devices;  the  mechanisms 
of  aggregates  b)  and  c),  because  of  lighter  control  needs,, 
are  combined  into  a  unitary  control,  signaling,"  and  blocking 
system, . 

In  this  system  are  incorporated  the  mixer- for  the  apatite 
and  acid;  ,  the  gravimetric;  dosing  device  for  .the  apatite;  the  ^ 
quantity  and  concentration  regulator  of  the  sulfuric  acid, 
as  well  as  the  temperature  regulator;  signal  devices  for  the  , 
water  and  acid  levels  in  the' high  reservoirs;  a  signal- for  : 
the  presence  of  the  apatite  concentrate  in  the  dosing  scale 
shed,  and  the  signal  for  the  presence  of  air  in  the  main 
compressed,  air  pipe.  ;  .  ■  .  y  V;  •  -.  / 

The  teehnolOgical  signaling  elements  comprise  indicator 
signaling,  notification  .signaling,  and  shortage  signaling. 

The  first  category  includes  the  luminous  signals  which 
are  automatically  connected  for  filling  the  shed  for  the  .. 
apatite  dosing  device;  connection  of  the  motor  activating 
the  apatite  dosing  device;  connection  of  all  agitators  of  the 
mixer;  functioning  of  the  chamber;  functioning  of  the  carousel; 
functioning  of  the  conveyor  under  the  chamber;  regulation  of 
the  quantity  and  cohcehtfatioh  of  the  acid  entering  the  mixer; 
manual  regulation  of  the  above  parameters;  position  of  the 
valve  regulating  the  supply  of  steam  for  heating  the  acid. 
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The  category  of  notification  signals  includes  devices 
which  alert  the  personnel  when  one  of  the  parameters  or 
critical  values  has  been  reached,  and  intervention  is 
necessary  for  the  neutralization  of  the  signals.  In  this 
sense,  notification  signaling  occurs  in  the  following  cases s 
lowering  of  the  apatite  concentrate  level  in  the  isolating 
shedj  lowering  of  the  acid  level  in  the  high  reservoir; 
lowering  of  the  pressure  in  the  compressed  air  pipe.  The 
automatic  notification  signaling  is  both  optical  and 
acoustic. 

The  shortage  signals  always  connect  the  activities  of  the 
installation  to  automatic  blocking  devices  and  are  designed 
to  indicate  to  the  personnel  the  cause  for  the  system’s  dis¬ 
connection.  This  takes  place  in  the  following  cases*,  lack 
of  apatite  concentrate  on  the  dosing  device  belt;  lovrering 
of  the  water  level  in  the  high  reservoir;  lowering  of  the 
acid  level  in  the  high  reservoir;  closing  of  the  regulation 
valve  in  the  inflow  acid  pipe;  lowering  of  the  pressure  in 
the  main  compressed  air  pipe. 

The  section  for  the  granula  tion  of  the  superphosphate  also 
contains  automatic  control  parameters  and  automatic  signaling 
and  blocking  devices. 

It  is  important  for  the  technological  process  of  granu¬ 
lating  the  superphosphate  to  maintain  optimum  humidification 
conditions  for  the  neutralized  superphosphate  and  the  thermic 
drying  conditions  for  the  granulated  superphosphate  in  the 
drying  drum. 

Because  of  the  lack  of  a  device  for  the  permanent  deter¬ 
mination  of  the  humidity  of  both  the  initial  and  humidified 
superphosphate,  the  problem  was  solved  indirectly.  The 
humidity  necessary  for  the  granulation  of  the  superphosphate 
is  maintained  by  establishing  the  quantities  of  superphosphate 
and  water  entering  the  granulator.  The  superphosphate  is 
dosed  with  the  aid  of  a  feeder,  and  the  water  with  the  aid 
of  roto-meters. 


Measures  for  Improving  Technology 


Even  though  it  might  be  premature  to  make  concrete 
appraisals  of  future  improvements  in  the  production  process, 


yet  we  may  show  what  has  been  done  for  the  adaptation  of  ad¬ 
vanced  techniques  parallel  with  investments  and  in  relation¬ 
ship  with  future  prospects  for  the  plant* 

In  the  ?xistin^  installations  for  raw  superphosphate,  it 
is  possible  to  process  and  obtain  only  one  third  of  the 
granulated  superphosphate  required  by  our  agriculture. 

If  instead  of  a  granulator  vrith  the  existing  drum,  four- 
disk  granulators  were  installed  which  could  use  the  product 
directly  from  the  reaction  chamber  circuit,  a  quantity  of 
superphosphate  double  the’  present  one  could  be  granulated 
annually.  This  is  the  level  which  will  finally  be  reached 
With  the  current  installation  for  raw  superphosphate  on  the 
basis  of  modifications  to  be  made  in  the  mechanized  feeding 
and  transport,  installations. 

In  relation  to  what  has  been  shown,  the  new  granulating 
section  is  to  be  placed  into  operation  in  I960,  on  which 
occasion  the  superphosphate  plant  with  increased  capacity 
will  be  able  to  deliver  all  granulated  superphosphate 
[needed]. 

This  modification,  with  minimal  investments,  will  lead 
to  a  lowering  of  costs  for  granulated  superphosphate  by  20 
lei  per  ton. 

In  addition,  the  current  granulation  installation  may  be 
used,  together  with  a  part  of  its  equipment,  for  new  types 
designed  for  increasing  the  profitability  of  the  plant. 

With  a  view  to  increasing  the  capacity  for  the  production 
of  raw  superphosphate  in  connection  with  enlarging  the  gran¬ 
ulation  section,  the  plant  has  a  plan  for  installing  a  second 
reactor,  which  will  be  assembled  on  the  site  of  the  present 
mechanical  shop  and  incorporated  into  the  feeding  and  trans¬ 
portation  circuit  of  the  present  storage  space.  This  increase 
in  the  productive  capacity  will  make  it  possible  to  triple 
the  annual  superphosphate  production. 
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RUMANIA 


Circulation  of  Fertilizers  from  Producer  to  Consumer 


[This  is  a  translation  of  an  article  by  V,  Urse.anu  , 
in  Revista  de  Chimie,  Vol  No  5*  May  1959 j  Bu-  : 
charestj  pages  292-293;  CSO:  3380-N/iJ 


Owing  to  the  ever-increasing  quantities  of  mineral  ferti-" 
lizers  which  will  be  produced  in  our  country  in  the  near,  fut-f 
'ure  as  a  consequence  of  the  demands  of  agriculture,  the 
problem  of  their  circulation  from  producer  to  consumer  will 
have  to  be  solved  as  soon  as  possible  under  optimal  techno¬ 
logical-economic  conditions*  ^ 

In  this  sense,  the  following  are  treated: 

1*  The  present  system  of  supply  and.  marketing. 

2.  The  present  situation  with  regard  to  packaging  and  ; 
transportation 

3*  The  present  situation  with  regard  to ,  the  storage  and 
preservation  of  fertilizers  until  the  time  of  use. 

The  analysis  of  the  cirrent  situation  viewed  from  the 
point  of  view  of  the  above  parameters  reveals  a  series  of 
difficulties,  deficiencies >  and  shortcomings  with  the  respec¬ 
tive  consequences  on  a|riculture  and  with  the  conclusion 
that  the  increase  in  the  quantities  of  mineral  fertilizers 
circulating  between  producer  and  consumer  will  accentuate 
these  deficiences. 

The  analysis  of  the  difficulties,  deficiencies,  and  short¬ 
comings  makes  it  possible  to  establish  the  causes  and  thus 
eliminate  them.  In  this  sense  the  following  is  observed' and 
proposed: 

.1.  Fertilizer  consumers  are  divided  into  too  many  groups 
(five)  employing  different  forms,  organs,  and  procedures  of 
supply;  it  is  proposed  to  reduce  the  number  of  consumer 
groups  to  a  maximum  of  four, 

2,  The  creation  of  a  single  national  enterprise  besides 
Centrocoop  [Central  Union  of  Consumer  Cooperatives]  is  con- . 
sidered  opportune;  it  should  concern  itself  with  the  contract- 
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ing  of  all  technical  plants,  which  is  now  done  by  nine  differ¬ 
ent  institutions  having  separate  organizational  apparatuses, 
and  another  enterprise  should  be  created  with  the  task  of 
Supplying  the  cooperative  and  ihdividual  sector  of-  agriculture 
with  fertilizers,  especially  f of  technical  crops  uhder  con¬ 
tract,  aS  the  present  system  of  distribution  with  the  prepara¬ 
tion  of  the  list  of  recipients  and  the  very  large  number  of 
contracts  with  the  producing  plants  often  causes  delays  in 
Supply, 

3»  To  establish  the  necessafy  mineral  fertilizers  and  to 
|5fevent  waste  through  unsuitable  application,  it  is  necessary 
that  the  consuming  units  be  given  h  minimum  of  technical  in¬ 
struction  and  guidance  indices. 

The  distribution  of  the  types  of  fertilizers  in  terms 
of  users  and  in  terms  of  producing  plants  should  be  coordin¬ 
ated  in  time  and  done  by  the  Department  of  Agriculture  in 
collaboration  with  Centrocoop  and  the  Ministry  of  Petroleum 
and  Chemical  Industry,  establishing  a  simplified  procedure  to 
be  elaborated  under ’joint  agreement, 

5.  A  series  of  difficulties  in  the  fertilizer  situation 
have  arisen  from  the  variable  quality  of  the  fertilizers 

as  well  as  in  the  fact  that  in  most  cases  they  were  delivered 
in  powdered  form  and  in  bulk.  To  eliminate  these  diff icultle;^ 
it  is  proposed  that  the  Ministry  of  Petroleum  and  Chemical 
Industry  take  measures  to  enforce  the  quality  conditions, 
to  supply  increasingly  more  granulation  of  the  fertilizers, 
and  to  deliver  them  in  suitable  packages, 

6.  In  order  to  prevent  delay  in  the  arrival  of  the  ferti¬ 
lizers  to  the  consumption  points — currently  a  quite  frequent 
phenomenon,  especially  in  the  season — it  is  recommended  that 
the  Ministry  of  Petroleum  and  Chemical  Industry,  together  with 
the  Ministry  of  Transportation  and  the  Department  Of  Agricul¬ 
ture,  elaborate  an  agreement  for  the  regulation  of  the  prob¬ 
lems  relating  to  deliveries, 

7.  To  regulate  the  transportation  of  fertilizers  from  the 
railway  stations  to  the  raion  storage  areas  or  to  the  consum¬ 
ing  units,  it  is  necessary  that  the  necessary  large  stock  of 
machines  be  established  for  the  destination  stations  in  termp 
of  the  freight  car  arrival  schedule, 

8.  The  fact  that  the  production  of  fertilizers  is  continu¬ 
ous  while  the  consumption  is  only  during  a  certain  season  of 
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the  year  will  make  the  problem  of  storage  very  important  as 
prodactioh  ihcreases.  It  is  observed  that'  currently  ferti¬ 
lizers  are  in  many  bases  unloaded  directly:  oiito  the  ground, 
with- the  following  effects:  the  .superphosphate  absorbs 
moisture,  espeqially  if  it  has  an  excess,  of  Sbldity',  . and 
thus  becomes  plastic  and  adherent?  a  single  rainfall  would 
causes  losses  of  up  to  20  to  30  percent  of  the  uncovered. fer-^ 
tilizers;  the  ammonium  nitrate  packaged  in  nonbituminated 
bats  agglomerates j  and  at  the  same  time  it  has  a  corrosive 
effect  on  the  paper,  so  that  40  to  50  percent  of  the  bags 
-break,  with  corresponding  fertilizer  losses. 

9.  A  series  of  plans  have  been  elaborated  for  the  storage 
'Of  fertilizers,  and  it  is  necessary  to  implement  the  optimal 
solution,  especially  in  case  permanent  constructionsare  found 
to  be  necessary.  At  the  same  time  it  is  proposed  to  study 
the  possibilities  of  obtaining  a  number  of  provisional  stor¬ 
age  areas  for  the  storage  of  fertilizers  in  any  existing 
space  which  remains  periodically  unused  (examples:  sheep 
sheds  after  the  sheep  have  gone  to  pasture;  equipment  areas 
after  the  brigades  have  gone  to  the  fields;  some  shelter 
areas  under  quarantine,  etc.). 

10.  Considering  the  problem  of  storing  fertilizers  as  a  key 
problem  in  their  circulation  from  the  producer  to  the  consumer, 
the  following  is  proposed: 

[a]  To  organize  commissions  in  the  regions  composed  of  the 
organs  of  the  Ministry  of  Agriculture  and  Siliviculture  to¬ 
gether  with  the  regional’ and  raion  organs,  which  would  estab¬ 
lish  a  network  of  permanent  storage  spaces  to  be  established 
within  the  radius  of  each'  raion,  taking  into  consideration 
the  railway  network,  and  especially  the  network  of  usable 
highways,  with  emphasis  on  the  consumption  needs  of  the  units 
grouped  near  the  railway  stations;  similarly,  it  should  take 
into  consideration  the  current  possibilities  for  storaglng 

in  the  machine-tractor  stations  or  even  at  the  consumer  units — 
possibilities  which  should  be  exploited. 

[b]  The  storage  capacity  of  a  permanent  raion  storage  must 
represent  one  quarter  of  the  needs  of  the  agricultural  sec¬ 
tor  it  services  or  a  three-month  production  of  the  deliver¬ 
ing  Industry;  this  means  that  from  1  December  to  1  March  the 
storage  areas  will  be  filled;  on  1  March,  the  emptying  begins 
for  spring  consumption,  and  the  quantities  being  delivered 

in  March,  April,  and  May  will  be  sent  directly  to  the  con¬ 
sumption  areas  without  storage;  on  1  June  the  storage  areas 
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will  be  empty,  and  the  amounts  which  will  be  deliVered  dur¬ 
ing  June,  July,  and  August  will  be  deposited  in  sdch  a  way 
that,  by  1  September  the  storage  areas  will  be  fdll  and  it  will 
be  possible  to  begin  emptying  them  for  the  fall  campaign; 
the  amounts  delivered  during  September,  October,  and  Novem¬ 
ber  will  no  longer  be  stored  but  will  be  guided  directly 
toward  the  consumption  areas ^  so  that  by  1  December  the  stor¬ 
age  areas  will  be  completely  Ompty. 


102b- 
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RUMANIA 


Mechanized  Apollcatlon  of  Fertilizers  and  Plant  Treatment 


,  [This  is  a  trajr^slation  of  an  article  by  T.  Dragos 
in  Revista  de  Chimie,  Vol  X,  No  5j  May  1959»  Bu- 
dharesty  pagesj’293-^295i  CSOj  3385-N/oj 

Knowing  the  advantages  9f  mechanizing  the  operations  re¬ 
lating  tb 'the  adiriihistration,  of ,  .chemical  fertilizers,  the 
’Research  Institute  for  the  Mechanization  and  Electrification 
of  Agriculture— the  ICMEA— of  vBubftare’st  is -  studying  various  . 
methods  and  machines  in  termaof  ;the  time  required  for  "the 
application  of  fertilizers  with v'M  view  to  .introducing  into 
production  as  soon  as  possible  the  most  rational  and  econo¬ 
mical  machines  and  methods. most  urgently  needed. 

With  respect-  to  the  problem  of  mechanizing  the  application 
of  mineral  fertilizers  before  sowing — i.e.,  basic  fertiliza¬ 
tion— all  types  of  spreaders  and  all  brands  of  machines  impor¬ 
ted  for  the  purpose  were  tested.  Of  these  we  may  mention 
spreaders  with  chains,  rollers,  disks,  and  caterpillars,  and 
the  TR-1,  STK-2.5  types  of  Soviet  Construction;  Gendy  of 
American  construction;  D-333  and,  TSt^?  of  East  German  construc¬ 
tion;  Amazona  of  West  German  construction;  and  Novitan  and 
Agrostroj  of  Czechoslovak  construction. 

The  agrotechnlcal  requirements  to  be  met,  which  formed  the 
basis  for  establishing  the  type  of  spreader  and  machine; for 
the  conditions  in  Rumania,  were  the  following  : 

1.  The  uniformity  of  spreading  ferilizers  on  the  soil  and 
incorporating  them  into  the  soil  should  be  90  +  10  percent 
for  a  maximum  wind  intensity  of  two  meters  per~second  on 
terrains  with  slopes  of  up  to  12  degrees. 

,  .  2.  It  should  be  possible  to  spread  or  incorporate  all  types 
of  chemical  fertilizers,  regardless  of  form — powder,  crystals,  - 
or  granules--with  a  maximum  humidity  of  15  percent  and  particle 
dimensions  of  not  over  7  millimeters. 

3.  It  should  distribute  variable  quantities  per  hectare  as 
required,  from  50  to  600  kilograms  for  chemical  fertilizers 
and  up  to  2,400  kilograms  for  "amelioratives,"  during  a  single 
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operation  with  the  same  machine,  the  quantities  being  regu- 
latable  in  25-l5:ilograffl  steps  for  norms  up  to  ,600  kilogram^ 
and  in  50-kilogram  steps  for  norms  larger  than  600  kilograms 
for  the  same  type  of  fertilizer.  ^ 

The  displacement  speed  while  working  shduld  be  at  least 
kilometers  per  hour  regardless  of  the  preparatioii  of  the 
soil,  and  on  favorable  terrain  it  should  reach  M  maxijlium  of 
10  kilometers  per  hour* 

The  results  obtained  With  the  typed  of  spreaders  mentioned 
above  were  as  follows: 

[a]  For  ammonium  nitrate,  the  distribution  uniformity  at 

a  wind  speed  of  0,5  meters  per  second  was  99  percent  with  the 
caterpillar  spreaders,  86  percent  with  the  disk  spreaders, 

83  percent  with  the  roller  spreaders,  and  78  percent  with 
the  chain  spreaders  at  a  fertilizer  humidity  of  7»2  percent 
and  on  horizontal  terrain, 

[b]  For  potassium  salts,  the  uniformity  of  distribution 
was  97  percent  with  disk  spreaders,  75  percent  with  cater¬ 
pillar  spreaders,  and  25  percent  with  chain  spreaders,  while 
roller  spreaders  could  not  be  used  as  they  cannot  apply  these 
fertilizers.  The  humidity  of  the  fertilizer  was  8,7  percent, 
with  the  speed  and  the  slope  of  the  terrain  as  above. 

[c]  For  superphosphate  and  thermophosphate,  the  uniformity 
of  distribution  was  97  percent  with  disk  spreaders,  92  per¬ 
cent  with  caterpillar  spreaders,  91  percent  with  chain  spread¬ 
ers,  and  90  percent  with  roller  spreaders.  The  humidity  of 
the  fertilizer  was  5*6  percent  and  the  wind  speed  and  slope 

of  the  terrain  was  the  same  as  above. 

From  this  it  follows  that  for  the  same  slope,  wind, 
humidity,  and  fertilizer  quality  conditions,  the  only  type  of 
spreader  which  completely  satisfied  the  requirements  for  all 
types  of  fertilizers  is  the  disk  spreader.  The  other  types, 
such  as  the  roller  ones,  are  not  suitable  because  if  the  fer¬ 
tilizer  has  a  humidity  of  more  than  7  percent  it  will  pene¬ 
trate  into  the  rollers  and  a  complete  cylinder  will  thus  be' 
■formed  which  can  no  longer  deliver  the  fertilizer  properly 
to  the  rhomboidal  orifices  at  the  bottom  of  the  box,  while 
in  the  box  itself  lumps  will  be  formed  and  the  spreaders  will 
no  longer  be  capable  of  distributing  the  fertilizer. 
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Good  results  can  be  obtained  with  this  siSreader  only 
when  the  fertilizer  is  very  dry,  in  powdered  form  or  granu¬ 
lated,  and  of  uniform  particle  size. 

•In  the  case  of  caterpillar  spreaders,  the  same  phenomenon 
was  observed  as  with  the  roller  -spreader— i«'e.',  it  become 
coated  with  fertilizer  and  becomes  a  complete  cylinder  re-- 
volving  in  an  empty  space  without  carryings,  along  any  ferti¬ 
lizer  j  and  in  .the:  Cass  p  of  the  chain  distributor:  lumps  are  ’ 
forlned  ih  the  fertiliiiar  mass  so  that  it  becomes  impossible, 
•for  it  to  carry  along  the  fertilizer  properly  whenit  has  ^ 
a  humidity  of  over  7  percent. 

In  tests  made  with  disk  spreaders,  it  was  observed  that  4 
uniformity  of  90  +  10  percent  is  preserved  up  to  a  humidity 
of  15  percent,  and  above  this  limit  they  distribute  fertili¬ 
zer  with  a  uniformity  within  the  admissible  limit  of  70  +  20 
percent  considered  acceptable  for  difficult  working  condi¬ 
tions,  while  the  other  types  of  spreaders  can  no  longer  dis¬ 
tribute  at  humidities  higher  than  15.  percent  within  the  uni¬ 
formity  limits,  acceptable  for' such>conditions. 

This  fact  has  led  to  the  recommendation  for  the  use  of  ma¬ 
chines  equipped  with  disk  spreaders. 

Besides  the  fertilizer  distribution  qualities,  the  disk 
fliachlnes  have  a  higher  operational  safety  coefficient — 0,95 
in  comparison  with  the  other  types,  whose  safety  coefficients 
are  10  to  15  percent  lower. 

Keeping  the  above  facts  in  view,  beginning  with  the  second 
quarter  of  1957  our  agriculture  was  equipped  with  disk-type 
mechanical  traction  machines  designated  as  MIT-3.6  manufac¬ 
tured  at  the  "Victoria”  Plants  of  Bucharest,  and  at  present 
there  are  over  3j000  such  machines  in  production, 

.  ,  The  productivity  of  the  aggregate  is  2  to  3.2  hectares  per 

hour.  The  quantities  of  fertilizer  which  it  can  distribute 
per  hectare  are  between  50  and  600  kilograms,  and  the  quanti¬ 
ties  of  amelioratives  between  600  and  2,400  kilograms. 

When  it  is  necessary  to  apply  amelioratives  on  Certain 
soils  in  quantities  larger  than-  2,400  kilograms  per  hectare, 
it  is. necessary  to  go  over  the.same  area  two  or  three  times 
With  the  machine.  ;  ■ 

*  lie  « 
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In  addition  to  introducing  into  production  these  machines 
for  servicing  horizontal  terrains  within  the  framework  of 
the  state  sector,  the  ICMSA  [Research  Institute  for  the 
Mechanization  and  Electrification  of  Agriculture]  in  1958  also 
finished  and  duplicated  the  construction  of  a  machine  with 
animal  traction  for  the  application  of  chemical  fertilizers 
to  service  the  cooperative  sector  and  sloping  terrains  within 
the  state  Sector*,  This  machine  is  designated  as  MIT-2.5  and 
ha this  samI  bpiprating  principle  as  the  MIT-3.6  machine  with 
medtiahibal  tfdction,  the  only  difference  being  that  instead 
of  the  trsibtion  triangle  it  has  a  device  for  one  or  two 
houses  and  its  working  width  is  2*5  meters  instead  of  3.6i.  , 
Both  the  quality  of  the  work  and  thb  othbf  woi'klng  cpnditlons 
are  similar  to  those  of  the  MIT-3i.6  machlrie— aside  ffom  the 
productivity,  which  has  a  value  of  0.8  to  0.9  nedtatys . per 
houti 


Also  for  basic  fertilization  of  the  soil  by  spreading  chemi¬ 
cal  fertilizers,  two  machines  submitted  as  proposed  innova¬ 
tions  are  currently  being  tested,  both  with  a  disk-type  dis-. 
trlbution  system,  one  being  pulled  by  the  UTOS-26  tractor  and 
the  other  being  pulled  on  wheels  with  tires,  and  with  working 
widths  of  5*3  meters  and  a  possibility  of  changing  the  posi¬ 
tion  of  the  fertilizer  box  in  the  case  of  machine  transporta¬ 
tion,  thus  reducing  the  width  of  the  clearance  gauge  by  55 
percent. 


* 


V/lth  respect  to  the  second  category  of  operations — namely, 
the  fertilization  of  the  soil  simultaneously  with  sowing — 
all  types  of  spreaders  and  all  brands  of  domestic  or  imported 
machines  designed  for  the  application  of  fertilizers  concur¬ 
rently  with  sowing  or  planting  were  tested. 

Thus  experiments  were  carried  out  with  the  SON-2.8  legume 
sowers,  McCormick  grain  sowers,  SZT-h7  grass  and  grain  sowers, 
McCormick  sowers  for  spreading  plants,  SKG-4-  and  SKGK-4A 
machines  for  potato  planting,  McCormick  pasture  regenerators, 
and  other  machines  with  devices  suitable  for  the  application 
of  fertilizers. 
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The  tests  showed  that  for  the  application  of  cheinioal 
fertilizers' together  with  the  sowing "bf spreading  plants  and 
especially  corn,  the  most  suitable  device  is  one  of  the 
rotating  disk  type#  This  consists  of  a  cylindrical  box,  on 
the  bottom  of,  wfiich  there  is  a  rotating  disk  which  carries 
the  fertilizer  in  the  form  of  powder,  crystals,  or  granules 
into  the  tubes  directing  the  fertilizer  to  the  plows,  which 
bury  it  in  the  soil  in  continuous  or  interrupted  rows  to  the 
desired  depth i  '  ■  . 

The  distribution  norms  can  be  regulated  between  40  and  ' 

9^0  kilograms  per  hectare  in  terms  of  the  rotations  of  the 
diskj  which  can  be  ad3usted  from  lO.k-0  to  47»20  -revolutions 
per  minute  by  a  change  in  the, transmission  relationship 
between  the  motor  wheels  and  the  s6wer  and  the  rotating  disk# 

■ihe  uniformity  of  application  for  granulated  or  powdered 
chemical  fertilizers,  with  a  humidity  of  up  to  15  percent, 
was  between  80  and  9^  percent  for  superphosphate,  85  to  9© 
percent  for  nitrollme,  85  to  98  percent  for  powdered  and 
granulated  ammonium  nitrate,  and  80  to  92  percent  for  potas¬ 
sium  salts.  These  data  show  that  the  application  of  ferti¬ 
lizers  with  this  type  of  spreader  corresponds  to  the  agro- 
technical  requirements. 

It  was  observed  that  if  the  fertilizer  has  a  humidity  above 
15  percent  the  spreader  does  not  work,  ' 

Fertilizers  in  powdered  form  cannot  be  administred  satis-; 
factorily  with  this  type  of  spreader  unless  their  humidity 
is  below  7  percent. 

Taking  into  account  the  need  to  fertilize  the  soil  con¬ 
comitantly  with  the  sowing,  especially  in  raising  corn,  -with 
a  view  to  obtaining  harvests  greater  than  the  average  pro- 
duction  of  4,000  kilograms  per  hectare,  the  2-SPC-2  type  of 
corn  sower  was  also  equipped  with  this  type  of  spreader, 
agriculture  having  so  far  been  supplied  with  over  4,000 
such  units. 


*  ♦  ♦ 


With  respect  to  the  application  of  chemical  fertilizers 
concurrently  with  the  sowing  of  grain,  it  was  observed  that, 
on  the  basis  of  our  experiments,  not  one  type  of  spreader 


distributed  the’;  jfertilizers  ih  either  powdered,  crystalline, 
or  grknulated  fo|!in,  in  conforiAity  with  agrotechnical  require¬ 
ments  at  a  humidity  higher  than  7  t)er(ient. 


♦  ♦  ♦ 


,  On  the  problem  of  mechanizing  the  application  of  chemical 
fertilizer  during  the  vegetation  period,  and  especially  in 
the  case  of  spreading  plants  (in  the  case  of  cereals,  the 
Same  machines  are  used  as  -for  basic  fertilization  of  the 
soil) ,  different  types  of  cultivators  with  suitable  devices 
for  fertilizer  application  were  tested. 

The  best  results  were  obtained  v/ith  the  AT-2  device,  which 
operates  on  the  principle  of  leading  t.|ie  fertilizer  from  the 
box,  by  means  of  two  disks  and  a  plate,  into  the  metallic 
tube  leading  to  the  plows,  which  bury  the  fertilizer  in  the 
soil  at  depth  adoustable  to  16  centimeters. 

The  per  hectare  fertilizer  norms  can  be  regulated  from 
52  kilograms  to  620  kilograms  in  15-kilogram  steps,  in  terms 
of  the  relationship  between  the  transmission  and  the  position 
of  the  graduated  section  of  the  partition  between  the  disks. 

The  distribution  uniformity  is  between  83  and  92  percent, 
for  granulated  fertilizers  with  a  humidity  under  15  percent, 
and  70  to  81  percent  for  crystallized  or  powdered  fertilizers 
with  a  humidity  under  7  percent  for  all  types  of  fertilizers. 

In  order  to  test  the  possibility  of  applying  chemical  fer¬ 
tilizers  now  in  production  while  fertilizing  corn,  the  AT-2 
devices  were  adapted  to  the  cultivators  carried  by  GPU-1.2, 
manufactured  in  Rumania,  They  could  be  used  only  to  a  small 
extent  during  supplementary  feeding,  since  the  fertilizer 
could  not  be  administered  because  it  changed  to  lumps  and 
bogged  down  the  moving  parts  when  the  humidity  was  higher 
than  7  percent  in  the  case  of  powders  or  crystals  or  15  per¬ 
cent  in  the  case  of  granules. 


♦  ♦  ♦ 


In  addition  to  the  problem  of  administering  chemical  fer¬ 
tilizers,  a  particularly  difficult  problem  for  agricultural 
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units  is  that  of  preparing  fertilizers^  w  involves  the 
following:  operations:  -  ; 

a)  mixing  the  various  chemical  fertilizers  or  mixing 
chemical  fertilizers  with  organic  onesj; 

b)  granulating  organic-chemical  fertilizer  mixtures j 

c)  crushing  the  solid  chemicai  fertilizers  agglomerated  , 
into  large  lumps; 

d)  sifting  the  fertilizers  before  feeding  them  into  the 
machines.- 

,  As  a  result  of  the  Studies  And.  experiments  carried  out;  : 
by  the  ICMEA  in  this  respect,  the  following  conclusions  ¥ere 
■reached: 

[a]  The  operations  relating  to  mixing  chemical  fertilizers 
and  mixing  chemical  fertilizers  with  organic  ones,  as  well 

as  the  granulation’ of  organic-chemical  mixtures,  are  not 
large-scale  operations  at  the.  present '•  stage  and  thus  do  not  • 
require  the  construction  of  mechanized  means  at  this  stage,  , 

[b]  The  operations  of  crushing  and  sifting  agglomerated 
fertilizers  have  first  priority  in  the  heeded  mechanization.;; 

With  respect  to  the  second  problem,  the  possibility  of  • 
carrying  out  these  operations  with  the  existing  machines  was 
studied;  thus  the  following  were  tested:  the  DKU-1.2  hammer- 
mill,  the  BMP-9  combine  for  flailing  corn,  the  TR-^  crusher, 
and  the  Tudor  Vladimirescu  grain  combine.  Taking  into  con¬ 
sideration  the  condition  of  the  fertilizer  before  it  Is.  crum¬ 
bled  as  well  as  the  requirements  it  must  fulfill  after  being 
crumbled,  the  best  results  were  obtained  in  practice  with, 
the  Tudor  Vladimirescu  combine.  The  results  were  as  follows: 

[1]  The  Tudor  Vladimirescu  combine,  powered  by  the  UTOS- 
26  tractor  with  a  drum  speed  of  900  to  1,000  revolutions  per 
minute,  crushes  ammonium  nitrate  agglomerated  in  lumps  of 

*  up  to  4o  kilograms, 

•  ,  [2]  The  productivity  of  the  combine  in  crushing  fertili¬ 
zers  is  5*  tons  per  day,  with  a  working  time  coefficient  of 
0.7;  95  percent  of  the  fertilizer  crumbled  has  granule  di¬ 
mensions  under  7  millimeters.  . 


♦  ♦  ♦ 
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Aside  from  the^  above,  particular  importance  is  attached 
to  the  problem  of  applying  liquid  or  gaseous  chemical  fer¬ 
tilizers,'  especially  nitrogenous  ones— a  problem  which  is 
in  the  research  stage  in  most  countries. 

in  our  country  the  question  of  using  anhydrous  ammonia 
for  fertilizing  the  soil  was  raised  for  the  first  time  by 
^he  Ministry  of  Petroleum  and  Chemical  Industry  when  it  sub¬ 
mitted  for  study  an  innovation  proposal  relating  to  the  con- 
fetj^iictibn  of  a  device  for  the  incorporation  of  anhydrous 
h|iMonia  mounted  on  the  CUT-21  cultivator  and  tha  IAR-511 
i  Simultaneously,  the  effects  of  the  application  of 
anhydloils  ammonia  and  of  ammonia  solution  are  being  studied. 


♦  *  ♦ 


Another  fertilizing  procedure  used  in  modern  technology 
is  the  application  of  bacterial  fertilizers.  The  application 
is  made  by  mixing  the  seeds  prior  to  sowing  with  the  bacteria 
prepared  in  the  form  of  powder  or  gelatin  (agar-agar).  These 
bacterial  operations  can  be  carried  out  with  the  fertilizer 
either  humid  or  dry.  For  the  mechanization  of  these  opera¬ 
tions,  the  hand-operated  pulverizer  and  the  mechanically 
powered  MTS-1  machine  for  treating  seeds  may  be  used  success¬ 
fully  in  our  country. 

As  far  as  the  problem  of  modifying  the  pH  of  the  soil  is 
concerned,  this  may  be  achieved  chemically  by  the  application 
of  amelioratives  (lime  or  gypsum). 

The  application  of  amelioratives  is  mechanized  by  using 
machines  similar  to  those  used  for  spreading  chemical  ferti¬ 
lizers.  Very  often  the  machines  for  spreading  chemical  fer¬ 
tilizers  are  also  used  for  spreading  amelioratives. 

For  the  mechanized  application  of  amelioratives,  the  MI- 
52  machine  and  the  MIT-3.6  and  MIT-2.5  machines  for  spread¬ 
ing  chemical  fertilizers  are  used  in  our  country,  and  centri¬ 
fugal  machines  are  being  studied. 


In  addition  to  the  problem  of  mechanizing  the  operations 
relating  to  the  application  of  chemical  fertilizers,  a  par-  . 
ticularly  important  problem  is  that  of  treating  agricultural, 
and  horti-vlticultural,  cultivations  with  chemical  substances- 
for  combating  pests,  cryptogamtc  diseases,  and  weeds. 

For  this  purpose  the  IGMEA  tested  the  imported  types  of 
machines  uSed  in  the  field  and  in  horti-viticultural  culti¬ 
vations  the  g-082  portable  machine,  the  s- 511  tractor-drawn 
machine,  and  thp  S-612,  imported  from  East  Germany,  the  Lacho- 
'  sette  machines  fhi'  sprayiiig-'and  dusting  vineyards  and  the 
Pall-Vermorel  injector  from  Prance*,  the  Champion  machines  , 
for  treating  with  herbicides  from  the  USA;  the  Rapidtox  ma-"' 

; chine  for  spraying  and  wet  dusting  of  orchards. from  Hungary; 
the  Agrostroj  machine  for  spraying  in  legumiculture  from  ’ ; 
Czechoslovakia;  the  Lands-Bulldog  machine,  on  a  self-propelled 
chassisj  fbt  spraying  low  cultivations,  from  West  Germany;  / 
and  all  types  of  machines  designed  for  this  purpose,  including 
a  machine  for  digging  trap  ditches  to  combat  pests  in  sugar 
beet  cultivation. 

On  the  basis  of  the  tests  made  on  these  machines,  it  was 
possible  to  select  machines  for  phyto-sanitary  treatment  in 
Rumanian  agriculture — a  system  which  was  also  adopted  and 
introduced  in  the  international  system.  .  ' 

Beginning  in  1957,  the  ICMEA,  together  with  the  machine- 
building  plants,  began  to  apply  the  system  of  machines  estab¬ 
lished  and  put  the  following  machines  into  production;  machine 
for  spraying  and  dusting  as  well  as  applying  herbicides  on 
field  cultivations  powered  by  the  UT0S-2d  tractor,  portable 
pumps,  and  hand-operated  aggregates  for  spraying  and  dusting. 

On  the  basis  of  the  models  tested  by  the  ICMSA  and  approved 
by  the  Interdepartmental  Commission  for  the  Protection  of 
Plants,  machines  for  spraying  and  ■;dusting--both  with  animal 
traction — of  vineyards  planted  at  distances  of  1.0  to  1,5 
meters  apart,  a  combined  machine  for  spraying  and  dustring 
drawn  by  tractor  for  vineyards  planted  at  distances  of  1.5  to 
2,0  meters,  a  combined  tractor-drawn  machine  for  spraying  and 
dusting  in  orchards,  and  a  combined  spraying-dusting  machine 
with  animal  traction  for  field  cultivations  are  all  in  the 
course  of  being  perfected. 

These  machines  are  supplied  with  a  device  for  mechanical 
feeding  of  solutions  and  pulverization  of  the  solution  into 
small  particles  between  50  and  500  microns  for  all  cultivations 
except  orchards,  where  pulverization  into  particles  of  up  to 


1,000  microns  may  be  achieved.  The  uniformity  of  distribu¬ 
tion  of  the  solutions  is  within  the  admissible  limits,  with 
values  between  90  and  97  percent,  and  dusting  within  75 
and  80  percent  at  wind  speeds  of  up  to  1,5  meters  per  second 
on  terrains  with  a  slope  of  up  to  6  degrees.  The  distance 
between  the  nozzles  and  the  plants  may  be  adjusted  from  0*30  ^ 

meters  to  1.0  meter  for  all  cultivations,  and  in  orchards 
it  reaches  15  to  20  meters.  The  nozzles  are  fan-shaped  and  \ 

have  an  adjustable  cone  which  makes  it  possible  to  i^egulate 
thd  jet  of  pulverized  solution  as  desired  in  terms  of  the 
crop  being  trelited*  ' 

At  present,  the  various  installationfe  for  aerosol  products 
are  being  tested  and  an  installation  for  the  determination  of« 
the  dimensions  of  the  particles  of  pulverized  solutions  is 
being  built  at  ICMEA,  In  order  to  establish  the' work  indices 
and  the  functional  and  constructional  characteristics  of  the 
machine,  the  efficiency  of  treatment  with  various  chemical 
substances  with  various  dimensions  of  the  pulverized  particles 
is  being  studied  in  collaboration  with  ICAR  [Rumanian  Insti¬ 
tute  of  Agronomic  Research]  and  ICHV  [not  identified]. 

These  were,  in  brief,  the  results  obtained  with  the  means 
of  mechanization  required  for  the  application  of  chemical 
fertilizers  and  plant  protection  treatments  used  in  agriculture. 


Discussion 


The  problem  of  crushing  ammonium  nitrate  is  explained  (the 
existing  machines  are  used:  the  hammerraill,  for  which  the 
fertilizer  must  undergo  prior  crushing  for  a  granulation  of 
about  10  millimeters;  and  the  combine,  which  can  also  crush 
large  lumps) ,  as  well  as  the  problem  of  the  corrosive  action 
on  the  moving  parts  and  the  problem  of  the  existence  of  other 
properties  of  fertilizers  which  may  influence  the  behavior  of  * 

the  machines  (a  study  is  now  in  progress  to  determine  the 
characteristics  which  the  chemical  products  must  have  to  be  ^ 
usable  in  all  machines) . 
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